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XXX.-ON TH:E GFOLOGY OF TEE COUNTY OF ANTRIM, WITH PARTS OF 

THE AFIACENT COUNTIES. By JOEN KELLY, C. E., Fellow of the 

Royal Geological Society. 

[Read May 11 and 26, 1868.] 

GEOGRAPHY AND OROGRAPHY OF DISTRICT. 

THE county of Antrim is bounded on the north by the Atlantic Ocean, 
on the east by the Irish Sea, on the south by the counties of Down 
and Armagh, and on the west by Derry and Tyrone. It is 54 miles 
long from Bangor Ilead, on the north, to the Aqueduct bridge, near 

Moira, on the south; and 34 miles in its greatest breadth, from Black 
Head, near Carrickfergus, to Toome Bridge. It contains, bv the Ord 
nance Map, about 1 i90 square miles. 

This county, and the eastern part of Derry, are so nearly similar in 
mountains, in rocks, and in fossils, that for the physical features, the 

geology, and the paleontology, they may be joined together, and 
treated as one. General Portlock has, however, written on Derry, and 
parts of Tyrone. I do not mean to go into details afterhim, except 
by an occasional reference where there may be suitable matter to illus 
trate the adjacent parts of the country. In the map, therefore, accom 
panying this paper, I omit the whole of the county west of the Bann 
River and Lough Neagh. 

This area, taken as one, is composed of two high ridges of land, 
onte on the east, and one on the west side of the district: both assum 
ing a north and south direction, andwith a wide depression between them, 

which runs in the same direction, in which lies the valley of the Bann 
River and Lough Neagh. This depression may be taken to be at the 
level of the sea; for the Bann, at Coleraine on the north, and Carling 
ford Bay on the south, are at the sea-level; while the bottom of Lough 

Neagh, about midway between them, may also be considered to be so; 
for though the surface of the Lough is 48 feet above the sea, its depth 
is as much, or a little more; so that at those three points the surface of 
the rock is on the same level, and the intervals between them, I 

may say the bottom of the depression the whole way, not much 
different. 

Taking the Antrim side in itself, it forms an inclined surface, high 
on the east side, near the coast, and low on the west, along the afore 
said valley. 

It is a matter of some interest to compare the heights of the two 
ridges on the Antrim and Derry side. For this purpose I have drawn 
up the following Table from the Ordnance Survey, showing the heights 
along the crests of both ridges:_ 
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CO.M1PARISON OF THE HIEIGHTS OF MOOUNTA[NS ON TEIr, EASTr ANYX) WYEST SIDES 

OF THE GREAT BASALTIC ARKA or ANTRIM AND DEftRy. 

Derry Side. A -ntrim Side. 
Feet. Fe et. 

Benyevenagh, five miles north-east Kyiocklayd, three miles south iof 

of Newtownlimavady, . 1260 Ballycastle .1685 

Keady, four miles north-east of Glenmakeeran, four miles west of 

Newtownlimavady . 1101 Cushendun, .1321 

Donald's Hill, six nmiles south-east Esherrv, four miles west of Cush 
of Newtownliinavady, 

. . .. 1318 indall, 
1197 

Benbradagh, three miles north-east Trostan, four miles south-west of - 

of Dungiven, 1531 Cushindall .1810 

Carrm Hill, three mniles east of Duo- Nachore, two miles south- west of 

given. 1479 Garron Point, .1179 

White Mountain, six miles north- Collin, six miles west of Glenarm, 1419 

west of Draperstown . . . 1773 Slemish, eight miles south-west of 

Craignashouk, five miles north- Glenarmi, .1457 
west of Draperstown, . 1586 Aguew's Hill, four miles west of 

Slieve Doan, four miles west of Lame, 1558 

Draperstown, .1733 Divis, four miles west of Belfast, 1567 

Slieve Gallion, five miiiles south-east 
of Draperstown, .. .. t . 1730 

From Divis to Knocklayd is 40 miles; so that the abovementioned 
nine mountains in Antrim are, on the average, five miles asunder. On 

the DeiTy side the distances of the mountains asunder are nearly the 
same. 

Such is a brief outline of the physical features of the district. 

itOCKS OF ANTRIM. 

The older stratified rocks of this northern district, taking the usual 

succession are :-l, Quartz Rock; 2, Mica Slate; 3, Primary Lime 

stone; 4, Devonian Brown Sandstone; the Carboniferous System, com 

prising: 6, Old Red Sandstone; 7, Mountain Limestone; and 8, the 

Coal Measures. These older rocks are succeeded by the secondary sys 
tem, which consists of: 9, New Red Sandstone, with its rocksalt and 

gypsum; 10, Lias; 11, Greensand; and 12, Chalk-or, as it is usually 

called-white limestone. 
Of the crystalline, or erupted rocks, there are: Syenite, Green 

stone, and Trap, or Basalt. This latter is the rock which appears at 

the surface in the greater part of the cotuntry. It overlies the chalk 

generally, but it is sometimes seen lying on other rocks. 
The occurrence of the older rocks, though in one group in the nor 

thern parts of Antrim, is very irregular, and very limited. 

STRATIFIED ROCKS. 

Q-UARTZ ROCK. 

Quartz Rock, or as it is conveniently termed, Quartzite, consists of 

granular quartz, of various colours; and very hard quartzose grits are 

also sometimes included in it, though it would be better to confine the 
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term to the first-mentioned rock, which occurs stratified in great 
thick bands or beds, constituting the oldest stratified rock known in 
Ireland. 

MICA SLATE. 

The district in which Mica Slate is found lies in the north-east part 
of the county. It extends from Gortnagross, three miles south-west of 
Cushendall on the south, to Murlogh Bay, five miles east of Bally 
castle on the north, being about ten miles; and from Cape Castle, near 
Armagh, on the west, to Tor Head, on the east, about eleven miles. 
Of this a portion is covered with chalk, and a part with trap and other 
rocks, so that there is not perhaps above eighty square miles of Mica 
Slate uncovered. 

Mica Slate is of different ages. 1. In Ireland the Mica Slate of 
Donegal and the north of Mayo appears to be the oldest we know. 
2. That on both sides of the great granite protrusion, which breaks up 
through the Silurian rocks, andreaches from Dublin, through Wicklow 
and Wexford, to Brandon Hill, in Kilkenny, is of a later date. It is a 
mnetamorphic rock, for it is on the sides of this protrusion, micaceous 
at the contact with the granite, and this character ceases at two miles 
distant from it. 3. The slates in the lias of the Alps are converted into 

Mica Slate. Here are three Mica Slates in rocks, which are of ages 
widely different. 

The Mica Slate of the north-east of Antrim appears to me to belong 
to the first type, but its age cannot be determined here, for there is 
no base visible. Donegal is the best place in which to test its age. In 
that county the lowest rock visible is a syenite not stratified, which 
occurs upon the north coast, at Malin Head, at Dunaff, and at Fanit. 
On this syenite of Malin Head lies a band of quartz rock of great thick 
ness, and on the quartz rock reposes mica slate, three miles wide, at 
Glengad Head; inext comes quartz rock again, which has a general 
dip south-east. It is a mile and a half wide along the shore, and ends 
near Culdaff. About thiat village it is associated with mica slate of the 
oldest type again, and also with gray limestone, coarsely crystalline, and 

with greenstone protrusions, which accompany the limestone bands. 
The dykes of greenstone are sometimes a yard, and sometimes from two 
to fouir yards thick-the beds. being uniform-and very persistent in 
thickness for great distances. What is remarkable here is, that the 
greenstone is frequently found between limestone and mica slate, or 
between limestone and quartz rock, as if the vicinity of lime had some 
influence in softening the adjacent mass, when all might have been in 
an incandescent state. Be that as it may, the repeated limestones, 
greenstone, quartz, rocks a:nd mica slates in the vicinity of Culdaff, un 
dergo many contortions. Proceeding from this village south-east along 
the shore, or on the roads, the characteristic mica slate soon ceases: it 
passes into a glossy slate, and then into a clay slate, at Kinnego Bay; 
the dip becomes more persistent and regular; the limestone ceases, and 

PtOC. R. I. A.-TOIL X. 2 iX 
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also the greenstone, and in this character it continues towards Innish 
owen Head. From near Culdaff, by Kinnego, the clay slate and grit have 
a persistent dip to the south-east for three or four miles, so that the 
thickness of this system must be very great. Four miles, dipping at 
450, would give about 15,000 feet. Since there are no fossils known 
in this great mass of slates and grits, I take it to be the equivalent of 
the Cambrian rocks, and the whole of it lies over the mica slate of Cul 
daff, and is, course, newer than it. From this statement it may be un 
derstood that quartz rock is the oldest stratified rock known in Ireland, 
and mica slate, with its associated limestone, &c., the second eldest. 

The mica slate near Culdaff is characterized by containing beds of 
crystalline limestone, as just stated. The case is exactly similar in the 
extensive mica slate district, between Dungiven and Derry; in which 
generally the dip approaching Derry is N. W., the reverse of what 
it is at Culdaff suggesting the idea that it passes in a synclinal 
band under the Innishowen clay slate mountains. Another small 
district of mica slate, lying to the west of the road from Garvagh to 

Maghera, has many quarries of gray crystalline limestone, from which 
it is raised and bured for economic use. 

Mica slate, is the lowest rock on the Derry side of the basaltic area 
also, but there it is vastly more extensive than in Antrim. The whole 
breadth of the county to the west of Dungiven is mica slate, from the 
county boundary at the top of Sawel, a mountain 2236 feet high on the 
south, to Ballykelly on the north, near the shore of tough Foyle, a dis 
tance of 15 miles. The general dip of the rock the whole way from 
Sawel to Ballykelly is to the north, at angles varying from 25? to 450. 
Unless there may be parallel faults in an east and west direction through 
the country, by which the same groups of strata might be counted over 
and over, the thickness of the mica slate on this, which is nearly a 

meridian line, is very great; for 15 miles, with an average dip of 350, 
would give it a thickness of 45,460 feet. Of the mica slate of the 
Knocklayd district, upwards of two-thirds of it belongs to the talcose 
variety, the other one-third to the common, or that which contains a 
large proportion of quartz, and a small amount of mica. The cliffs of 
Cushleak, on the coast between Glendun and Murlogh bay, present 
mica slate, containing subordinate beds of primary limestone, with veins 
or dykes of syenite, and of felspar porphyry. Several veins of reddish 
brown felspar trap are found also on this coast, and are seen inland on 
the old road from Cushendun to Ballyeastle. The limestone at Tor 
point is about 50 feet thick; in colour it varies from gray to reddish 
gray, and greenish gray. The texture passes from compact to granu 
lar. It is intersected by thin veins of calcareous spar. Hornblende 
slate is found in the valley of Glendun, and also in many places along 
the coast, in the mica slate. Granite was found by Sir Richard Griffith 
on the coast at Castle Park, half a mile north-east of Cushenduin, and 
at Ardsillagh on the mountain side higher up. I shall make allusion 
to this granite in another part of this paper. 
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In the north-east of Antrim in the Barony of Cary, the geologist 
travelling from Cushendun to Ballyeastle will go over a flat-topped 
platform of mica slate, of our oldest type 750 feet high, extending from 
Xnocklayd, on the west, to Tor Point on the east, about 6 miles. On 
this mica slate platform rest three roundish districts of chalk, and trap 
in Knocklayd, in Ballypatrick, and in Camlea, near the east coast. 

Between these two, little in space, but great in time, there are 
missing many whole formations, as they occur in succession in other 
parts of the globe. If the mica slate itself be not Cambrian, the 
Cambrian is absent, so is the Silurian, and the carboniferous, with most of 
the secondary rocks, as I have already stated. 

BpROWN DEVONIAN GRIT. 

This rock occupies a small district extending along the shore be 
tween Cushendall and Cushendun. It is three miles long in this 
direction, and reaches inland from the shore about a mile and a half in 
the widest part, through the top of Cross Slieve Mountain. 

The age of Sandstones is very difficult to be determined, because in 
general there are no fossils in them, and they occur in formations of 
every age. 

This brown grit, between Cushendall and Cushendun, has been 
called Old Red Sandstone by every one who wrote about it. Among 
those were Mr. Bryce, Mr. Mac Adam Sir Richard Griffith, and others. 

A brown hard grit, exactly similar in appearance, occurs between 
Pomeroy, in the county of Tyrone, and Lisbellaw, in Fermanagh; 
also a rock exactly similar in lithological character, in the Cur 
lew Mountains in Roscommon and Mayo; in Galway, in the vicinity 
of Killery Harbour; at Mourne; at Kilbride, near Lough Mask; and 
in the Dingle peninsula in Kerry. In all these places it is conform 
able to, and associated with, bands of rock, teeming with Silurian fos 
sils; and though no fossils have been found in it in this locality, nor, 
indeed, in this purple grit, anywhere that I know of, it is, neverthe 
less, I am convinced, an undoubted transition grit. 

It has even been stated that the part of this rock, in a band a fur 
long wide along the shore, is New Red Sandstone, because it contains 
rounded pebbles, which give it a conglomeratic character, and that the 
bottom beds of the new red sandstone in Red Bay are composed of a 
rough strong conglomerate; but conglomerates are common to sand 
stones and grits of every age. Some of the most magnificent conglo 

merates in Ireland are at Lisbellaw and at Lisnarrick, in Fermanagh, 
and at Blackwater Bridge, near Killery Harbour, in Galway, and these 
are al in Silurian rocks. The lower beds of the Old Red Sandstone 
exhibit a conglomerate everywhere it occurs. Conglomerates are no 
proof of the age of a rock. Besides this, the conglomeratic character 
near Cushendun is not confined to the coast. It is in the hills of Bal 
lybrack, a mile north-west of Cushendall, which seems to be all com 
posed of it. It is seen in the bye-roads about that hill plentifully. 
Even in the stream at Cloghs are seen in the brown grit many pebbles 
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of brown quartz, nine inches in diameter, within the distance of a 
small field of the mica slate. In every formation of rocks there are some 
groups of beds, which differ in lithological character from others. To 
the east of Cross Slieve, about half a mile inland, there is a band of 
thin brown fiaggy beds, and in these pebbles are extremely scarce, in 
some beds none at all. The strike of the rock here is nearly parallel to 
the shore, and so is this band, which may be about a furlong in thick 
ness. Pebbles of brown quartz prevail in the thick beds along the 
shore, which is probably the fact that suggested the idea to Mr. 1Bryce 
and Mr. MacAdam, that this shore-band is New Red Sandstone; bitt 
if pebbles be large and numerous near the shore, so they are towards 
the westem margin, on the opposite side of the district, as I have just 
stated. 

An. east and west section through this district, in the widest part, 
measures 454 perches through the townlands of Carnasheeran and Magh 
eryroy; the dip near the shore is 40? south-east; towards the western 

margin it is 30' in the same direction; say it averages 35?; with these 
data the thickness of the rock on land is obtained, which is 43,000 
feet; besides this, the beds on the east dive into the sea, and there 
the additional thickness is unknown; it may be as much more. 

THRE CARBONIFEROUS SYSTEM. 

In Ireland the Carboniferous rocks may be divided into three sub 
divisions :_ 

1. Old Red Sandsone. 
2. Mountain Limestone, or Carboniferous Limestone. 
3. The Coal series. 

The Old Red Sandstone. 

There is but little Old Red Sandstone in the county of Antrim 
only a thin band lying on mica slate about a mile south-east of Carey 
Mill. Here the two systems are unconformable, as they are everywhere 
else that I know. 

I have given elsewhere,* in a tabular form, the junctions of the older 
rocks with Old Red Sandstone, together with the dips and directions of 
both, at seventy-eight localities, in twenty-seven of the counties of Ire 
land; and shown that in this number not one case occurred of Old Red 
Sandstone being conformable witn the underlying rock. In the same 
paper I gave the average thickness of the Old Red, taken from sixteen 
of the clearest sections I kiow, as 840 feet: four of the best gave an 
average of 1018 feet; in short, about 1000 feet may be considered as 
the average thickness of the Old Red Sandstone in Ireland. 

In that paper I further endeavoured to show that, after the great 
disturbing forces, which rolled the earliest stratified rocks into un 
dulations, followed by a powerful denuding, agency, that broke up 

* "Journal of the Geological Society of Dublin," vol. vii., p. 115. 
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and carried away the tops of many of the anticlinal convolutions 
formed in them, and left the beds thrown up on their edges, as we 
now find them, the conglomerate, or lower band of the Old Red Sand 

stone was the first-the foundation layer of the succeeding geological 
age. This layer was laid down upon the edges of the older rocks as 

they happened to present themselves, whether slate, grit, quartz, lime 

stone, or any other rock. In Ireland it rests on thirteen varieties of 

older rocks; it lies on mica slate at nineteen places where the junctions 
are exposed; on gray slate in twenty-seven, and so on. This conglo 

merate of the Old Red Sandstone is a most important index in geology. 
It is the boundary between two distinct periods of organic life. 

Carboniferous, or Mountain Limestone. 

Of the Mountain limestone there is also not much: there are two 

beds of limestone about five feet thick, on the shore of Tornaroan one 
and a half mile east of Ballyeastle, visible at one place a little above 

high-water. The strata have all an eastward dip at this place, and as 

the limestone on the west side rises into the face of the cliff, and on 

the east dips under sea level, there is but a small part easily accessible 
for examination. This limestone has coal measures over it, and coal 

measures under it, and so far, it has a likeness to the colliery at Burdie 

h:ouse near Edinburgh, in which the limestone has coal above it, and 
coal below it in a similar way. 

This Antrim coal district appears to be a prolongation of the coal 
field of the Forth and Clyde vialley, in Scotland, They are in the 
same strike and position with regard to the older adjacent rocks; and 

as no one can doubt that the whole of the carboniferous formation of 

the British Islands was deposited at the same period, it is likely that 

at Antrim and Glasgow, two places not very far distant, there would 

be a typical likeness in the rocks which compose them both, as to litho 

logical character and succession. The valley of the Forth and Clyde, 
which is in the carboniferous rocks, may be prolonged on the map of 

Great Britain and Ireland. It passes through Ballyeastle, across Lough 

Neagh, by Dungannon, Caledon, and Clogher to the Connaught coal 

district about Lough Allen. This shows that the limestone at Bally 
castle, as well as the coal rocks there, forms a part of the great band 

stretching between the Frith of Forth and the Connaught coal district. 

Besides this, a small bag of fossils, got at Ballyeastle in the limestone, 
and examined by Mr. M'Coy at Dublin, were all carboniferous, as the 

following list shows: 

Cycloceras annularis (Fler.), . . Producta fimbriata, 

Bellerophon reticulatus (t Coy), . Athyris decussata. 
Euphemus Urii (Phil.), . . . Astrea pentagona. 
Pecten flabillulum (At Coy), . . Fenestella carinata. 

Producta Edelburgensis (Phil.), 
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[Pie Coal ieasures. 

This series occurs on the north-eastern shore of the county; from 
Ballycastle to Murlogh Bay it is somewhat above four miles long, and 
its average breadth from the shore southward is a mile and a half. It 
contains about 4300 acres. 

The different groups of the coal measures of this district are vari 
able, and unlike each other in different places. The same may be con 
veniently divided into three subdivisions. The first lies along the sea 
shore from Ballyeastle to Carrickmore dyke; the second from Carrick 

more dyke, by Fair Head, to Murlogh Bay; the third the southern 
border of the district, in the vcinity of Carey river. 

At Ballyeastle the coal measures are best seen in the magnificent 

cliff, which stretches from near the town at Bath Lodge, eastward, 
along the shore to Carrickmore dyke, about two miles. 

This cliff ranges from 200 to 300 feet high, and exposes a fine 
section of the Coal rocks, the whole way, about three-fourths of the 
volume of which is white or yellowish sandstone. The cliff along the 
shore is divided into parts by whin dykes, or sometimes clay dykes, 

which, as a general rule, have a direction to the north, and cut the sand 
stone rocks vertically, separating the cliff into blocks, each of which is 
heaved up, or thrown down from the adjacent blocks, at the dyke or 
joint. All the beds have a general dip south-east, varying from 5? to 
10' and sometimes more; and the outcrops of 200 to 300 feet thick of 
them are visible, and among the rest the Coal, a bed f6ur feet thick 
here, accompanied by about twenty feet thick of black shale and other 
soft rocks which underlie it. This black band appears as a conspicu 
ous object in the cliff, in some of the divisions high up near the top, in 
some towards the middle, and in some low down. The blocks or 
divisions made by the dykes are each a separate colliery, the mode of 
working in which was regulated by the height of the out crop of the 
coal in the cliff, for when the coal was high up, the usual way was to 
sink pits at the top, a little inland, which soon came upon the desired 
treasure. When the coal was low down, levels or adits were driven 
horizontally into the face of the cliff, a little above high-water, by which 
the coal was soonest reached. In this manner, where the out crop of 
the coal was high or low, pits above or levels below were the main 
features of the principle by which the working of the several collieries 

was regulated. 
Writing in 1784, Dr. Robinson says, "'about twelve years ago 

(1772) the worLmen, in pushing forward a new adit towards the coal, 
unexpectedly broke through the rock into a cavern. The hole which 
they opened was not very large, and two young lads were made to 
creep in, with candles, to explore this new region. They accordingly 

went forward, and entered an extensive labyrinth branching off into 
naumerous apartments, in the mazes and windings of which they were 
at last completely lost. After various vain attempts to return, their 

lights were extinguished, and they sat down together in utter despair 
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of an escape from this dreary dungeon. In the mean time the people 
without in the drift level were alarmed for their safety, fresh hands 
were employed, a passage was at last made for the workmen, and the 
two unfortunate adventurers extricated after a whole night's imprison 

ment." 
" On examining this subterranean wonider, it was found to be a com 

plete gallery, which had been driven forward many hundred yards to 
the bed of coal; that it branched off into various chambers when the 

miners had pushed on their different works; that pillars were left at 
proper intervals to support the roof; in short was found to be an ex 
tensive mine, wrought by a set of people at least as expert in the 
business as the present generation. Some remains of the tools, and 
even the baskets used in the works, were discovered, but in such a state 
that on being tpuched they immediately fell to powder." 

The antiquity of this work is pretty evident from hence, that there 
does not remain the most remote tradition of it in the country; but it 
is still more strongly demonstrable from a natural process which has 
taken place since its formation, for stalactite pillars had been formed 
reaching from the roof of the cavern to the floor, and the sides and sup 
ports were found covered with sparry incrustations, which the present 
workmen do not observe to be deposited in any definite portion of 
time. 

"'The people of this place attributed these works to the Danles; but 
a very slight consideration of the matter must satisfy any one that this 
opinion is ill-founded. The Danes were never peaceable possessors of 
Ireland, but always engaged in bloody wars with the natives, in which 
they were alternately victors and vanquished." 

"1 Upon the whole, during the dreary interval of a thousand years 
from the eighth to the eighteenth century, it is in vain to look for the 
laboured works of industry and peace, in a kingdom where war was 
the only trade, and where all property turned on the edge of the sword." 

This one four-foot bed of coal is supposed to be worked out now 
along the coast. No works have been carried on for years, and it 

would not perhaps be worth the trouble of entering into much detail in 
describing it, were it not that the peculiarity of structure, occasioned 
by the whin dykes, gives it a geological interest worth considering. Such 
an amount of rock in any colliery is rarely laid open to view. 

The following Table shows the names of the several collieries, begin 
ning at Bath Lodge, and proceeding eastward. 

The first column shows the number of the colliery; the second is 
the name; the third is the average height of the outcrop of 
the coal above sea level; the fourth column shows how much 
the outcrop is thrown up or down from what it is in the adjacent 
colliery, or block, to the west of it. It is thought advisable to 

mark this at the west side of every colliery, so that in proceeding 
eastward the reference may be more easy; the fifth is the dip of 
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the coal bed, as it appears in tne face of tbe cliff; the sixth co 
lumn shows the distance in adits or pits, from the entrance to the 
coal bed. 

'0 
? Name of . Coal was reached by Adit, or 

Z | 
oDlIiery. |ta oS i A < ? X E a e c by Pit, and distance to it. 

. . 
8 _ __ _ ___ __ 

Fteet. Feet. 
l Near Bath Lodge, 5 

F pits, worked from 1749 

I Saltpans, . . w. i~~~ to 1760; 45 yards to 1 Saltpans, ? W. 
10? 2 coal, which was 6 to 

9 feet thick, under sea 
level. 

2 White mine, 165 ? W. 10' Adit 26 yards to coal. 

3 Falbane, . . 180 Down 10 W. I fo) Adit 160 yards to coal, Falbane, . . W. 
~~~~~~~1144 feet. 

4 (orth Star,. - Antielinal. W. 10? f Adit 256 yards in; 4 North Star,. . _ Antclinal E. 120 working in 1787. 

5 Westmine, . . 100 Up 20 E. 0 { Adit 600 yards into the 

6 Lackglass, . . 200 Up 165 E. 20" Old Adit 600 yards in. 
rAdit 180 yards in; 

7 17(1 r. r. g ~~~~Upper Muck Pit, 20 7 G;oldnumuck-, 170 Up 5 E. 2 0? pe uc i,2 
Goidnumuck, Up ~ . 20' yards; Lower Muck 

Pit, 50 yards. 

8 Pollard, 
. . 265 Up 155 E. 20' { 

Adit 546 yards in; to 
the coal pit 474 yards. 

9 Griffin, . . 152 Down 10 E. 20' Adit, 700 yards to coal. 
E. 20' 

1(0 Gobb, . . 180 Up 110 Synclinall Adit, 400 yards in. 

11 Portnagree, 200 Down 90 a 

Table of the Strata, at Cobb Mine, from the top downwards. 

ft. in 
1. Trap imperfectly columnar, . . . . . 51 0 
2. Shale, ..18 0 
3. Yellowish white sandstone . 42 0 
4. Black shale, with thin seams of coal,.. 15 0 
5. Hard gray, and yellowish white sandstone. . . 0 
6. Main bed of coal, . . .4 0 
7. Shale with thin beds of fireclay, . . . . . 2 0 
8. Impure coal, . . . . . . . . . . . . . . 2 0 
9. Black shale, . . . 16 0 

Carriedforward, . . 231 0 
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ft. in. 
Brought forward, 231 0 

10. White sandstone, ..33 0 
11. Coal and black shale, ..2 0 
12. Gray sandstone, . .36 0 
13. Gray sandstone slate,.. . 21 0 
14. Black shale, ... 6 0 
15. Yellowish white sandstone . . . . . . . . . . 30 0 

16. Yellowish gray limestone . . .5 0 
17. Coal, ..1 6 
18. White sandstone . . . . .. . . . . . .. 5 0 

19. Bluish gray sandy slate, . . .3 0 

373 6 

In this section, the quantity of shale altogether is 60 feet, the sand 
stone is 248 feet; the sandstone thus constituting nearly four-fifths of 
the volume of the cliff. 

I shall offer a few observations on these collieries separately. 
1. The Salt Pans Colliery.-Here the rocks as they appear in the 

low cliff at Bath Lodge, have a dip of about 100 to the south-west. 
The coal was got at forty-five yards deep. Four pits were sunk near the 
shore, somewhat above high water mark, from time to time between 
1749 and 1760. The bed was irregular in thickness, having been from 
six to nine feet. As the first of these pits was forty-five yards deep, and 
above sea-level, it may be said the coal bed was, on an average, about 
forty yards below sea-level. 

About forty yards from Bath Lodge, and at the foot of the cliff im 
mediately opposite the hall-door, a second bed of coal was discovered 
this year, by Mr. John Dunsmore, in this colliery. The bed is two 
feet four inches thick, and its outcrop about thirty feet above the sea. 

These three circumstances-that is, the downthrow of the main 
coal, the thickness of the bed that was worked, and the uipper bed of 
coal lately discovered -all go to show that this colliery is different from 
aJl the others, in which there is but one bed of coal, four feet thick, all 
above the level of the sea, as far as Carrickmore dyke. This colliery, 
therefore, must belong to a part of the coal measures, either higher or 
lower in the series than the other colieries, and must have been re 

moveed from its original position with respect to the others by dislo 
cation. The last bed discovered lies from the cliff southward, and 
appears to be still available for working, over the extent of this col 
liery. 

Nos. 2, 3. The White Mine, and Falbane.-In these the beds of 
rock, us well as the coal bed, all have a gentle dip westward in the face 
of the cliff. 

4. The North Star Colliery.-In this the rocks have an anticlinal 
position, the whole group of beds rising in the middle like a fiat arch, 
so that the outcrop of the coal in the middle appeaxs to rise over the top 
of the cliff, and to have been carried away there by deaudation. From 

R. I. A. PRoC.-VOL. X. 2 L 
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the southern dip of the rocks it could perhaps be traced a little inland 
from the top of the precipice. The bed of limestone, which is 148 feet 
below the coal, rises sufficiently high to be visible in the face of the 
cliff all the way in this division. From the anticlinal position all the 
rocks at the west side of this colliery dip west, and all those at the east 
dip east. The dip in both is about 10?. 

Nos. 5, 6, 7, 8, 9, are all much alike. The rocks have a general dip 
eastward. The coal crops out in the cliff in all, but at different heights, 
as stated in the table. 

No. 10. Gobb Mine.-In this the rocks assume a synclinal position, 
and in the hollow formed by this downward curve flowed the trap which 
caps the summit, and is fifty-one feet high there. The precipice pre 
sents no appearance of a fissure, through which this trap might have 
been erupted. The mass of trap probably flowed southward in the syn 
cinal hollow before mentioned from the source, which might have been 
a crater lying to the north. 

11. The Portnagree -Division has a western dip in its beds. The 
whole block stands at a lower level than the Gobb colliery, and either 
it slipped down, or the Gobb was upheaved. 

There are in the cliff here seven whin dykes, and five clay dykes 
separating those collieries. Some clay dykes are one, two, or three feet 
thick. 

It is probable that the whin dykes and the clay dykes are of two 
different periods as to age. The whin dykes first, when the subterra 
nean gases and other matter were in an expanding condition; the clay 
dykes afterwards, when the whole mass was cooling, and blocks 
slipping down from their equivalents, along fissures made in the rock 
from cooling by contraction. 

The effect produced by those dykes upon the Ballyeastle collieries, 
that of dividing the rocks of the coast into distinct blocks or divisions, 
is to be seen in other places. A similar disposition of such blocks, se 
parated by dykes and slips, occurs on the shore on the south side of 
Belfast Lough at Cultra, five miles from Belfast. Here there are seven 
or eight dykes, running nearly parallel to each other, and at right angles 
to the shore, which separate the Permian rocks of that place into divi 
sions. Those divisions of the Permian and coal rocks are thrown up 
and down, exactly similar to those at Ballyeastle. Here, however, 
there is no high cliff in which the amount of the dislocation can be mea 
sured. The tops of all the blocks are under highwater mark, and nearly 
level; but the variety of colour in the yellow and red sandstone, and 
the yellow, red, and gray limestone of the Permian rocks, and nearly 
black coal shales, which occur near them, show that different zones 
of the group come into juxta-position at the surface, and that the 
blocks at this place between the whin dykes have been thrown up 
and down from their original position, like those at the collieries at 
Ballyeastle. 

The northern shore of Antrim, from Ballycastle westward by the 
Giant's Causeway to the Bann, presents similar phenomena. It has 
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been broken up into great blocks, some of which are heaved up, and 
some let down, in the same way as at the Ballyeastle colliery. In this 

part of the coast these changes are recognisable by the white limestone 
band and the lias, the positions of which are well known, and which 
show as guides in this part of the inquiry. 

The Carrickmore dyke, at the Ballyeastle collieries, is a feature, 
which, though not a very prominent one, points to great physical 
changes in the Antrim coal district. All the strata to the west of it, 

towards Ballycastle, appear to belong to a different zone of the coal 

measures from those on the east, towards Murlogh Bay: an(d which of 
the two is the lowest and oldest is a matter not easy to decide here, 

because the carboniferous limestone, and the old red sandstone, the 

rocks which always accompany the coal measures, are not visible, and 
there is no other surer guide as to succession in this district. All the 
sandstone of the collieries already described to the west of the dyke is 

white, or yellowish white. The sandstone to the east of it is red. This 
red sandstone continues towards Fair Head, and is there covered by the 

greenstone of that fine headland. Here, however, the continuity is in 

terrupted by the talus of debrzs which covers the slope from the bottom 
of the perpendicular greenstone cliff down to the sea. The next rock 
which appears to the east of Fair Head, under the greenstone, is black 
shale, with thin beds of non-flaming coal. Farther south is a down 

throw of the coal strata, to the south, as may be seen in P1. XXVI. 

In the following Table the succession of strata, exhibited in the face 
of the cliff, is taken in a line, sloping to the southward, but the com 

puted thickness of each stratum, is given at right angles to the dip. 

Table of the Suecession of the Coal Afeasures at Murlogh Bay, com 
mencing at the top of the cliff. 

ft. in. 

1. Columnar greenstone, upper range at Fair Head, . 100 0 

2. Brownish red sandstone, . . . . . . 20 0 

3. Bituminous coal, . . . . . . . 1 0 

4. Rled sandstone, . . . . . . . . 80 0 
5. Black shale, . . . . . . . . 6 0 
6. Coal, highly bituminous (White mine), . . . 2 6 

7. Brownish red sandstone, . . . . . . 40 0 
8. Coal, highly bituminous, . . . . . . 0 6 
9. Red sandstone, . . . . . . . . 0 0 

10. Black shale, . . . *0 0 

Carried forward, . 250 0 

* This Table, as well as that at p. 244, is copied from Sir R. Griffith's Report of the 

Antrim Coal District. I accompanied him on that survey in 1817, assisted in the mea 

surements of parts of it, and made the drawings that illastrate the Report. 



248 

ft. in. 

Brought forward, . 250 0 
11. Coal, bituminous (Goodman's vein), . . . 2 6 
12. Black shale, . . . . . . . . 600 0 
13. Coal, carbonaceous, uninflammable, . . . . 2 6 
14. Black shale, passing into flinty slate, . . . . 2 0 
15. Trap, second columnar range, . . . . . 70 0 
16. Black shale, . . . . . . . . 2 0 
17. Coal, non-flaming, alternating with thin beds of black 

shale, . . . . . . . . . 8 6 
18. Black shale, thickness unknown, the face of cliff being 

covered by a talus of fragments of rock of various 
kinds, say, . . . . . . . . 10 0 

437 6 

In this part is red sandstone, black shale, and both bituminous and 
non-flaming coal. To sum up, yellow or white sandstone is the pre 
vailing rock in the Ballycastle cliffs, with bituminous coal. At Mur 
logh Bay, black shale and red sandstone prevail, with thin beds of 
both bituminous and non-flaming coal. It is evident, on comparison, 
that the coal measures at the two localities are not equivalents. From 
the black shale, the red sandstone, and the non-flaming coal to the 
east of Fair Head, it appears to me that the eastern part of the district 
about Fair Head is the lower zone of the two I have been comparing, 
and that the part west of the Carrickmore dyke belongs to a higher 
portion of the group, which has been thrown down at this place, by a 
fault, some hundreds of feet in depth. 

There are other proofs that the strata westward from Ballyeastle 
have been thrown down from the position they occupied in the geolo 
gical succession. In Murlogh Bay is to be seen near the mica slate 
on the shore, a conglomerate, very similar to that of the Devonian 
brown grit at Cushendun, and which I believe to be its equivalent. In 
Ireland, black shale is the prevailing rock at the bottom of the coal 

measures everywhere. In Murlogh Bay, as usual, it prevails below. The 
rock over it is red sandstone of the coal-measures, which is also of com 

mon occurrence in the coal measures of Scotland. Over all these coal 
measures, in Murlogh Bay is seen new red sandstone and chalk, at 800 
feet high in the cliff, and in part covered by the greenstone of Fair 

Head (Pl. XXVI.). The group of collieries to the west of Carrickmore 
dyke appears to have been thrown down from the Fair Head coal-mea 
sures; and the western head of this dyke corroborates this view. The Salt 
Pans colliery, from its coal being different from the rest in the number 
and thickness of the beds, but above all from the hade of the clay dyke 
which forms its eastern boundary, appears to be thrown down still far 
ther; and last of all, the chalk, the unmistakeable index of the country, 
on the shore at Ballycastle at, and in parts under sea level, is 800 feet 
lower than it is, where it lies over the coal measures at Murlogh Bay. 

All these circumstances hold out more than a probability that the coal 
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measures at Murlogh Bay are lower in the sequence than those next 
to Ballyeastle. 

The Carey sub-division of this coal-field is separated from the shore 
collieries on the north, by the high ground, or watershed between the 
shore and the Carey River, and on the south it is bounded by the mica 
slate of the Ballypatrick mountains. It is between three and four 

miles from Glenshesk eastward, and a mile from north to south, hav 
ing the Carey River running westward through the valley a good part 
of the way. 

The country adjacent to the shore is nearly all covered with a sandy 
drift, from six to ten yards in thickness. The stones in the drift are 
white limestone, trap, coal shales and sandstones, and a small proportion 
of mica slate. There is but very little rock visible in it. The junction 
of mica slate with the carboniferous system is visible on the south side 
of it, in the Glenmakeeran stream, at the east boundary of the townland 
of Ballynagard, a mile and a quarter S. E. of Carey Mill. White sand 
stone, black shale, and red sandstone, are seen at this place with a dip 
of 30Q N. lying unconformably on mica slate. Here there is also a 
whin dyke; another at the bridge near Carey Mill, and a hummock of 
trap, apparently a part of the same mass fifty perches east of the mill. 
The miners say that these three protrusions of trap are in a continua 
tion of the dyke, called the Great Gau, which is ten yards wide near 

Bath Lodge on the shore; but this may be doubted. Whin dykes are 
plenty hereabouts, and to say that one rock of trap is a part of another 
seen a mile off, and none to be seen between them, is too great a dis 
tance, in a country where there are often half a dozen of them in a 

mile. 
From there being no rocks visible, no account can be given of them 

from personal observation. The best that can be done is to record the 
borings made in this valey by Mr. Brough, an experienced mining 
engineer in 1817; and to give the result of some trials of a similar 
kind made by Mr. John Dunsmore, an experienced miner sent there by 
the Lord Chancellor, in whose care the estate is vested at present. Mr. 

Dunsmore kindly allowed me to copy his notes. 
Mr. Brough made several borings in the Carey valley in search of 

coal. Of these Sir Richard Griffith, in his Report of the Antrim Coal 
District, gives us the details of four trials, which he got from Mr. 
MacNeill, who was manager of the colliery at that time; but although 
he prints the results of these trials, he gives no map to show the posi 
tions of them on the ground, nor any other means by which those posi 
tions can be accurately determined. It is, therefore, necessary for the 
benefit of persons that may be capcemed in the mines hereafter, to have 
this part of his Report revised. To show the necessity of this, in page 
75 of the Report, the boring No. 4, in Drimadoon, is said to be three 
quarters of a mile south-east of No. 3, in Banish, and immediately 
north of the road. I ascertained the spot where Mr. Brough's trial in 
Barnish had been made, and I found that the nearest part of Drimadoon 
on the road side to the site of the boring on Barnish is a mile and a quar 
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ter. Here is an error of half a mile-no small affair when a man is 
looking for an old coal pit. Again, in the table at p. 72, the boring 

No. 4 is shown to be 36 yards in depth; in-the explanation of the same, 
at p. 75, he says, " It was only sunk to the depth of eighteen yards." 
Such work tells its own story. 

I travelled over the ground, and from the rough and inaccurate 
account before me, make the following attempt to revise the posi 
tions of the trials, so that a future explorer may be better able to 
find them. 

I take Carey Mill as a well known object in the valley, and from 
this I measure, on the Ordnance Map of Antrim, Sheet 9, the distance 
to the site of a boring in perches, in a straight line. Thus, the boring 

No. 3, in Banish, is 207 perches south-east of the mill, in the southern 
corner of the townland. The four trials then stand thus: 

1. The first is in the townland of Drumahitt, eight perches from 
Glenshesk River; 120 perches southward from the bridge on the nor 
thern boundary of the townland, and this point is 99 perches south-west 
of Carey Mill. 

2. The second was made in the townland of Eglish, close to the 
river. There is no townland called Eglish on the map. I believe this 

Eglish is Ballinaglogh-the townland on which the church is built. 
Eglish, an Irish word, means " The Church." The place would be 
80 perches west of the mill, on the north bank of the river, and close 
to it. There is an Eglish to the south, in the mica slate country, but 
eannot be the one meant. 

3. The third trial was made in Barnish, on the north bank of 
the river, and is 207 perches from the mill, in a direction a little 
to the south of east, near the south-east corner of the townland. 

4. The fourth is in Drimadoon, as stated, close to the road, on the 
north side of it. I take the spot to be at the western house, on the 
townland of those lyingelose to, and northof the old road from Ballyeastle 
to Cushendall. This spot lies due east from Carey Mill, and 584 perches 
distant from it. It is 24 perches south-east of the bridge on the northern 
boundary of the townland. 

By this plan of proceeding a mining engineer may lay down on the 
Ordnance Map of Antrim, the lines as I point them out, and ascertain 
the positions of the trials as I found them. 

Of the four trials just mentioned I have full confidence in the posi 
tion of No. 3, in the south-east corner of Baxnish townland, because it 

was pointed out to me by Mr. Dunsmore as well known. Of No. 2, I 
am also pretty sure. In' Nos. 1 and 4, I have less confidence, for the 
data given in the Report before alluded to are both vague and inaccu 
rate. I have selected for these numbers spots where trials were most 
likely to have been made. 

The boring marked No. 6, on Brackney, see Map, Fl. XXIII., is one 
of Mr. Brough's trials. There is no record of what was done at that place, 
onlv the one, that it was not successful. 
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I now proceed to give in detail the rocks passed through in the 
trials made by Mr. Brough, so far as they are known. 

No. l.-Journal of Boring at Drumahitt, 1816. 

This place, on the Ordnance Map is 99 perches West of Carey Mill, 8 

perches to the east of Glenshesk River, and 120 perches southward 
from a little bridge on the northern boundary of the townlana. 

ft. in. 

1. Surface soil, . . . . . . . . 1 0 
2. Drift, containing coal, white limestone, and whin tum 

blers, . . . . . . . . . 12 6 
3. Dark blue indurated clay, . . . . . 10 0 
4. Coal, splint, . . . . . . . 0 1 

5. Dark gray shale, . . . . . . . 10 4 
6. Strong dark grey freestone, . . . . . 2 6 
7. Black bituminous shale, with three thin layers of coal, 3 0 
8. Dark gray shale, with thin beds of dark freestone, . 13 6 

9. Gray shale, nearly the same as last, but less freestone, . 16 8 
10. Black shale, very soft, with coal smeet through it, . 4 0 
11. Bluish gray sandstone, with partings of brown shale, . 14 5 

88 0 

No. 2.-Boring in Search of Coal in Eglish, 80 perches east of Carey 
MHll, close to the River on the North Side, October, 1816. 

ft. in. 

1. Gray freestone, . . . . . . . . 5 0 

2. Dark shale, . . . . . . . . 1 1 

3. Gray freestone, . . . . . . . . 3 9 
4. Dark gray shale, . . . . . . . 1 5 

5. Gray freestone, . . . . . . . . 1 6 
6. Dark gray shale, . . . . . . . 1 8 

7. Gray firestone, . . . . . . . . 1 11 
8. Gray shale, . . . . . . . . 2 11 
9. Black slate, . . . . . . . . 3 6 

10. Coal, . . . . . . . . . 1 5 

11. Dark gray shale, . . . . . . . 14 0 
12. Black slate, . . . . . . . 6 3 
13. Dark gray shale, . . . . . . . 6 0 
14. Coal, . . . . . . . . . 0 7 

15. Dark gray shale, . . . . . . . 1 11 
16. Gray freestone, . . . . . . . . 1 3 
17. Dark gray shale,. . . . . . . . 19 6 
18. Gray freestone, . . * * * 0 4 

Carried forward, . 74 0 



252 

ft. in. 

Broughtforward, . 74 0 
19. Dark gray shale, . . . . . 7 8 
20. Coal, . . . . . . . . 0 10 
21. Dark shale parting, . . . . . . 0 2 
22. Coal soft, . . . . . . . . . 0 9 
23. Dark gray shale, . . . . . 3 2 
24. Black shale, . . . . . . . 1 6 
25. Blue shale, . . . . . . . 1 8 
26. Coal, . . . . . 1 10 
27. Fire clay, . . . . . 3 4 

95 0 

No. 3.-Trial in Search of Coal at Barnish, 207 perches east qf Carey 
Mill on the North Side of the River, and close to it, 1816. 

ft. in. 

1. Sand and gravel, . . . . . . . 48 0 
2. Brown strong clay, . . . . . . . 1 4 
3. Blue stone, very fine grit, with good casts of plants, . 0 3 
4. Bluish gray shale, with thin bands of post, . . 3 6 
5. Bluish gray freestone, with soft shale partings, . . 6 9 
6. Dark gray shale, . . . . . . . 2 6 
7. Strong white freestone, . . . . . 0 6 
8. Bluish gray shale, with thin layers of post, . . 2 3 
9. Strong bluish gray freestone, . . . . . 5 0 

10. Gray shale, with hard layers, . . . . . 3 6 
11. Bluish gray freestone, . . . . . 4 10 
12. Dark gray shale, . . . . . . . 6 3 
13. Strong bluish gray post, . . . . . 0 6 
14. Gray freestone, dark, . . . . . . 1 6 
15. Bluish gray freestone, . . . . . 1 10 
16. Black shale, . . . . . . 0 4 
17. Gray shale, . . . . . . . 0 4 
18. Strong gray freestone, . . . . . . 2 1 
19. Dark gray shale, . . . . . . . 2 4 
20. Gray freestone, . . . . . . . . 3 3 
21. Gray shale, . . . . . . . . 0 4 
22. Black shale, . . . . . . . . 1 3 
23. Gray shale, . . . . . . . 6 5 
24. Gray freestone, . . . . . . . . 1 0 
25. Gray shale, . . . . . . . 1 5 
26. Black shale, mixed with coal, . . . . . 4 11 
27. Dark gray shale, . . . . . . . 1 2 
28. Black shale, mixed with coal, . . . . . 0 9 
29. Dark gray shale, . . . . . . . 4 4 
30. Strong gray freestone, . . . . . . 0 6 

Carriedforward, . 118 11 
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ft in. 

Brought forward, . . 118 11 
31. Gray shale, . . 11 11 
32. Dark gray shale, . . . . . . . 7 8 
33. Very dark shale, . . . . . . 3 6 
34. Bluish gray shale, . . . . . . . 3 10 
35. Coat, . . . 0 4 
36. Pavement (Coal seat? ironstone), . . . . 0 11 
37. Blue shale, . . . . . . . 1 6 
38. Gray shale, . . . . . . . . 5 6 
39. Dark brown shale, . . . . . . . 3 2 
40. Strong gray freestone, . . . . . . 0 6 
41. Dark brown shale, . . . . . . . 3 9 
42. Gray shale, . . . . . . . . 2 1 
43. Dark gray shale, . . . . . . 0 9 
44. Light gray shale, . . . . . . . 4 7 
45. Dark red shale, . . . D . . . 2 0 
46. White shale, . . . . . . . . 0 6 
47. Dark gray shale, . . . . . . . 0 6 
48. Light gray shale, with white spar of lime, . . . 21 5 
49. Dark red shale, . . . . . . . 5 0 

50. Light gray shale, . . . . . . . 1 0 
51. Light blue shale, mixed with spar, . . . 8 11 
52. Dark gray freestone, . . . . . . . 2 6 

53. Very strong, light brown limestone, . . . . 0 9 
54. Marl, dark parting, . . . . . . . 1 2 
55. Bluish gray limestone, . . . . . . 1 0 

Total passed through, 213 10 

No. 4.-Boring in Search of Coal in the Land. of Drimadoon, 
January 11th, 1817. 

ft. in. 

1. Strong clay, . . . . . . . . io 3 
2. Gray freestone, . . . . . . . 2 0 

3. Dark gray shale, . . . . . . . 16 0 

4. Gray shale, . . . . . . . . 6 0 

5. Gray shale, . . . . . . . . 1 6 
6. Coal, very good, . . . . . . . 0 10 

7. Dark gray shale, . . . . . . 13 3 

8. Black shale, . . l . . . . . 0 10 
9. Dark gray shale, . . . . . . . 2 5 

10. Coat, soft, . . t . * * 0 11 
11. Fireclay (pavement), . . . . . . 3 5 
12. Light gray shale, . . . * * 5 0 

Carriedforward, . . 68 5 

R. I. A. PROC.-VOL 1. 2 X 
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ft. in. 

C6arried forward, .68 5 
13. Light gray freestone, . . . . . . . 1 10 
14. Dark gray shale, . . . . . . 1 6 
15. Light gray shale, . . . . . . . 5 8 
16. Black shale, . . . . . . . . 0 10 
17. Dark gray shale, . . . . . 4 11 
18. Light gray shale, . . . . . . . 2 0 
19. Gray freestone, . . . . . . . 1 4 
20. Light gray shale, . . . . . . . 1 7 
21. Blue shale, . . . . . . . . 3 1 
22. Blue slate, bituminous, . . . . . . 4 7 
23. Dark blue shale, . . . . . . . 1 10 
24. Dark gray shale, . . . . . . . 2 11 
25. Brownish gray shale, . . . . . . 2 0 
26. Light gray freestone, . . . . I . . 1 
27. Dark gray shale, . . . . . . . 2 6 
28. Light gray freestone,. . . . . . 2 2 

108 3 

The Carey Mill division of the coal is now the only unknown part, 
and the object of giving those borings is to afford all the information to 
be had to miners who may be incElined to make further trials in it. Mr. 
Dunsmore's borings having never been published, and the positions de 
termined, I consider them worthy of printing. 

The following is the detail of his trials in the Carey valley. They 
have as yet only been made in the lands of Brackney, which is situated 
a mile and a half south-east of Ballyeastle. P1. XXIII. is a map of 
this and the adjoining townland of Drumahitt, and is a copy on the 
same scale (six inches to the mile) from that on the Ordnance Map 
of Antrim, Sheet 9. Having ascertained the exact position of Mr. 
Dunsmore's borings on the townland of Brackney, a mile south-east of 
Ballyeastle, I marked and numbered them on a copy of the Ordrnance Map 
of Antrim, Sheet 9, from which the map on Fl. XXIII. is copied. The 
numbers 1, 2, 3, 4, 5 on the map correspond with the numbers at the 
head of the several borings which are given in the text, showing the 
nature of the rock bored through at each place. It will be observed, 
that in the last item but one of No. 1, he met coal, burned, 4 ft. 6 in. 
This bed may be near a whin dyke, and reduced to cinders, like many 
others in the same collieries, and might become a valuable bed a few 
yards off; buit from not meeting it in the borings, Nos. 2, 3, 4, it ap 
pears not to be extensive. 
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No. 1. -Boring on the Townland of Brackney, one mile and a half south 
east of Ballycastle (see Map, PI. XXIII.), November 9, 1857. 

ft. in. 

1. Surface drift, . . . . . . . . 24 0 
2. Light gray shale, . . . . . . . 10 9 
3. Gray sandy shale, . . . . . . 7 6 
4. Hard freestone, . . . . . . . . 1 0 
6. Black shale, . . . . . . . . 1 0 
6. Foul Coal,. . . . . . . . . 0 6 
7. Fire clay, . . . . .- . . . . 0 6 
8. Very black shale, . . . . . . . 14 2 
9. Coa,. . . . . . . . . . 0 2 

10. Light gray shale, . . . . . . . 18 0 
11. Coal, I . 0 
12. Fireclay, . . . . . . . . . 2 0 
13. Black shale, and Coal mixed, . . . . . 2 0 
14. Coal, burned, . . . . . . . . 4 6 
15. Black shale, mixed with Coal, . . . . 3 0 

Total, . 90 1 

No. 2.-Boring, Townland of Brackney, December 3,1857 
ft. in. 

1. Surface drift, . . . . . . . . 6 0 
2. Gray sandy shale, . . . . . . 6 7 
3. Light gray shale, . . . . . . . 3 4 
4. Gray sandy shale, . . . . . . . 3 0 
5. Black shale, . . . . . . . 2 6 
6. Brown shale, . . . . . . . . 2 4 
7. Hard sandstone, . . . . . . 0 6 
8. Coal, I. . . . . . . 1 
9. Black shale, . . . . . . 10 9 

10. Light gray shale, . . . . . 3 0 
11. Black shale, . . . . . . . 21 0 
12. Very black shale, . . . . . . . 6 6. 
13. Coal, . . . . . . . . 1 6 

14. Fireclay, . . . . . . 1 6 
15. Black shale, . . . . . . 0 6 
16. Coal, . . . . . . 1 0 
17. Black shale, mixed with Coal, . . . 2 0 
18. Coal, I. . . . . . 10 
19. Black shale, . . . . 6 0 
20. Light gray shale, . . . . . . . 7 0 
21, Gray sandy shale, . . . . . . 11 0 
22. Hard sandstone, . . . . . 1 0 
23. Parting (black shale), . . . . 6 
24. Very hard gray sandstone, . . . . 2 8 

Carried forward,. . 103 1 
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ft. in. 

Brought forward, . . 103 1 
25. Black shale, . . . . . . . . 0 4 
26. Gray sandstone, . . . . . . . 5 3 
27. Brown shale, . . . . . . . . 12 0 
28. Gray sandy shale, . . . . . . . 3 6 
29. Brown shale, . . . . . . . . 3 6 
30. Light gray shale, . . . . . . . 2 6 
31. Brown shale, . . . . . . . 1 6 
32. Dark gray shale, . . . . . . . 5 0 
33. Gray sandyshale, . . . . . . . 4 8 

Total, . 141 4 

No. 3.-Brackney Boring, February 16, 1858. 
ft. in. 

1. Surface drift, . . . . . . . . 22 6 
2. Blue clay, . . . . . . . . 8 3 
3. Dark gray sandy shale, . . . . . . 10 1 
4. Light gray shale, . . . . . . . 8 6 
5. Black shale, mixed with ironstone balls, . . . 19 6 
6. Coal, . . . . . . . . . 0 

7. Fire clay, . . . . . . . 2 9 
8. Black shale, . . . . . . . . 0 4 
9. Coal, . . . . . . J 

10. Dark gray shale, mixed with coal, . . . . 1 4 
11. Fireclay, . . . . . . . . . 1 0 
12. Dark gray shale, . . . . . . . 4 3 
13. Foul coal,. . . . . . . . . 0 9 
14. Gray sandy shale, . . . . . . . 18 4 
15. Brown sandy shale, . . . . . . . 1 5 

Total, 100 11 

No. 4.-Trial at Brackney, February 16, 1858. 
ft. in. 

1. Drift, composed of earth, sand, and gravel, . . 31 9 
2. Soft sandstone, . . . . . . . . 12 8 
3. Light gray sandy shale, . . . . . . 9 6 
4. Brown shale, . . . . . . . . 3 0 
5. Light gray soft shale, . . . . . . 5 0 
6. Black shale, . . . . . . . . 1 0 
7. Coal, . . . . . . . . . 1 4 
8. Fireclay, . . . . . . . . . 0 2 
9. Dark gray shale, . . . . . . . 3 6 

10. Black shale, . . . . . . . . 0 6 
l1. Coal, . . . . . . . . 0 3 
12. Black shale, . . . . . . . . 3 

Total depth, 77 11 
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Brackney, No. 5. The result of this trial gave a depth of 36 feet of 
sand. They bored no farther. 

Brackney, No. 6, is the position of one of Mr. Brough's trials, of 
which, as before stated, there is no record left. 

A boring was made by Mr. Dunsmore in the townland of Ballyvoy. 
The site of it is 53 perches northward from the cross roads at t.he 
pound, and eight perches west of the high road leading from those 
cross roads to the shore. This boring was 72 yards deep, all in sand. 

The beds of coal in the Antrim district, in ascending order, accord 
ing to the view I take, are: 

MIurlogh Bay Division. 
ft. in. 

1. Coal, non-flaming, impure, with bands of black shale 
2 feet below the second, or 70 foot range of basaltic 
pillars, 7 or eight feet thick, say, . . . 7 0 

2. Coal, non-flaming, 2 feet above the second range of ba 
saltic pillars, . . . . . . . . 2 6 

3. Coal, bituminous, Goodman's vein, further south, to 
wards Murlogh Bay, . . . . . . 2 6 

4. Bituminous Coal, . . . . . . . 0 6 
5. Coal, highly bituminous, white mine, . . . . 2 6 
6. Coal, bituminolus, . . . . . . . 1 0 

Ballyeastle Colliery, at Gobb Mine. 

7. Coal, 153 feet below the main bed, . . . . 1 6 
8. Coal, and shale, 53 feet below the main bed, . . 2 0 
9. Impure coal, 2 feet below main bed, . . . . 2 0 

10. Coal, main bed, . . . . . . . 4 0 

Salt Pans Colliery. 

11. Coal, 40 yards below the level of the sea, the bed irre 
gular, being 6 to 9 feet thick, say, . . . 6 0 

12. Coal, upper bed, at Bath Lodge, . . . . 2 4 

Total yet discovered, 33 10 



2,58 

Retrospect of Borings in Carey Valley. 

Name of Mine, Level, or Shaft. I Sandstone. Shale. Coal. Total. 

ft. in. ft. in. ft. in. ft. In. 
Mr. Broogh's, No. 1, Drumahitt, . . 16 11 57 6 0 1 74 6 1 

,, 2, Eglish, . . 13 9 75 10 5 5 95 0 
3, Barnish,... 28 0 69 3 0 4 97 7 
4, Drimadoon, . 85 81 10 1 9 92 0 

Mr. Dunsmore's, ,, 1, Brackney, . . I 0 58 11 6 2 66 1 
,t 2, ,, . 9 11 120 6 5 5 135 10 

3, ,, .. - 75 9 2 8 78 5 
,, 4. 17 12 8 -31 11 1 7 46 2 

82 8 671 6 23 5 685 7 

Carey Valley, average, .... . 10 4 71 5 2 11 85 8 

Murlogh Bay section, . . . * 160 0 98 6 9 0 267 6 
Ballycastle, coast section, ... 251 0 64 0 7 6 322 6 

By inspection of this table, it is seen that in the 
Carey Valley section Sandstone is to shale= 1 to 7. 
In Mlurlogh Bay Sandstone is to shale = 8 5. 
In Ballycastle Sandstone is to shale = 4 1. 

It appears that where sandstone prevails in the coal-measures there 
is the greater chance of a good colliery; and that the beds are thin and 
scarce where shale is prevalent, as in Carey Valley. The same observation 
applies to the Monkland district, near Carluke, ]Lanarkshire, Scotland. 

Ballyeastle has not as much coal in the amount of the section as 
Murlogh Bay; but one bed, four feet thick, was a profitable colliery, 
and that in a convenient place. This is thought to be all worked outnow 
above sea level; and unless by boring below the level of the sea on the 
shore a good bed shouldbe still discovered, which might be the case, there 
can be little hope of any more coal being worked profitably at this place. 

Murlogh Bay, with two beds of good bituminous coal, two feet six 
inches thick each, would be a good colliery in another place. There is 
no shipping place, however, and five miles land carriage to Ballyeastle 
would add 5S. a ton to the cost. Still this colliery might be worked to 
advantage, by cutting a good road from the top, along the side of the 
cliff, down as far as the mouth of one or more adits, to be driven into 
the coal beds, and working the colliery by such adits, as in the old 

Gobb mine. By means of this road the coals could be carried to Bally 
castle to sell. Probably half of them would be carried away from the 

mine by the people of the country. Such a road could be made for a 
few hundred pounds. 

Any man who knows a mine is doing good service to posterity by 
publishing an account of the excavations made in that mnine. When at 
Ballyeastle last August (1858), I saw at Mr. Boyd's an old map, made 
by JamesWilliamson, in 1784. On this map was laid down, and num 
bered, apparently with great care, the position of every shaft and 
every adit in the colliery. There was also a table of reference, giving 
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the number of the shaft, the name, and the distance from the mouth 
of the pit or adit, to the coal-bed. I made a copy of this table, and 
transferred the several numbers of reference to the Ordnance Map of 

Antrim, Sheet 5. I found many of the old pits and adits laid down in 
their true positions on my map, and I marked a few that were not so, 
copying from Williamson's old map. As I do not mean to engrave this 

map, I have made the following table, by means of which ant person 
interested can lay down the position of any or all of the twenty-six 
shafts and levels, on a similar sheet of the Antrim map, and thus make 
a map of the colliery for himself. 

I fixed on Bath Lodge as a well-known object on the shore, and 
this, with the road passing by it eastward, give sufficient data for the 
purpose. Thus, to fix the place of the Low Muck shaft, No. 19, it is 
seen by the table that it is 360 perches east of Bath Lodge, and 36 
perches from the nearest part of the coast-road. Taking the first line 
as radius, and describing an arch, and the second parallel to the road, 
the two will intersect each other; the point of intersection is the posi 
tion of the shaft. 

.0 

Name of Mline, Level, or Shaft. Nm 4o 5 E 
Town.ia. i 

Yards. 
1. Engine pit, in Saltpans mine, Broughanlea, 8 S. W. 56 S. 45 
2. Sliding shaft pit, worked 1749, Broughanlea, .. i S. - 

-3. Gurdon shaft pit, worked 1750, Broughanlea, 8 E. 1 N. - 

4. Air shaft pit, worked 1760, Broughanlea, 24 E. 1 N. 
5. Poulnageeragh, White mine, Broughaulea, 62 E. 1 S. 
6. White mine level, or adit, Broughanlea, 91 E. 2 S. 26 
7. Pit, in White mine, . . Broughanlea, 103 E. q0 N. 
8. Scythestone house level, Falbane, Drumaroan, 110 E. 1 N. 160 
9. Shaft, North Star colliery, . . Tornabudagh, 259 E. 8 S. - 

10. North Star level, workiing in 1787, Tornaroan, 291 E. 1 S. 256 
11. Well mine, old level, . . . Tornaroan, 823 E. 2 S. 600 
12. Upper Muck level . . . . . Tornaroan, 358 E. 3 S. 180 
13. Pollard level, . . . . . . Tornaroan, 382 E. 6 S. 546 
14. Griffin low level, . . Blotted off map, .. .. 700 
15. Gobb mine, low level. . Ballyvoy, 422 E. a N. 400 
16. M'Aleny's door, or Gobb airway,. Ballyvoy, 446 E. 8 S. - 

17. Portnagree level, . . Ballyvoy, 483 E. I S. 40 
18. Pollard shaft, . . . . . . Ballyvoy, 428 E. 63 S. 47j 
19. Low Muck shaft, . . Tornaroan, 360 E. 36 S. 50 
20. Moyrath shaft, .Tornaroan, 307 E. 54 S. 25 
21. Shane M'Auley's air shaft, Tornabuddagh, 200 E. 40 S. - 

22. Tornabuddagh shaft, . . Tornabuddagh, 219 B. 72 S. 38 
23. Shaft . . . . . . . . . Broughanlea, 84 E. 35 S. 
24. Shaft, . . . .Broughanlea, 83 E. 27 S. 16 
25. Shaft, coal 4A feet thick, . Broughanlea, 71 E. 23 S. 21 
26. Shaft . .Broughanlea, 74 E. 32 S. 21 
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With regard to fossils, I had not a sufficient opportunity to get them 
in those coal rocks, because the works are all stopped, and nothing is 
doing now (1858). The best place to examine the black shales for 
fossils is Murlogh Bay, where, if a proper excavation were made in 
the roof of the coal, the result, no doubt, would be satisfactory. Two 
old adits have already been driven into the coal there, near the south 
end of the greenstone, which would facilitate a search. On a former 
occasion I examined several blocks of sandstone that fell from the cliffs 
near the Gobb Colliery, and got there some of the very finest specimens 
of Lepidodendron, many of them a foot in breadth, and well marked. 
There were also many round forms like trunks of trees, some of them 
from one to two feet in diameter. 

NEW RED SANDSTONE. 

The new red sandstone underlies the chalk of the north-east of 
Ireland generally. The bottom of it, so far as I know, is to be seen 
only in two places in the province of Ulster-that is, at Lissan De 
mesne, in the county of Tyrone, and at Cushendall. The conglome 
rate, which is general at the base of it, in both these places is composed 
of pebbles of the adjacent rocks, mixed up with red sand, and all har 
dened. At Lissan the pebbles are angular, and of the same kind of red 
granite which occurs a short distance to the north of it. Here there is 
a large greenstone protrusion between the granite and the new red con 
glomerate; and it is remarkable, that a single pebble of the greenstone 
could not be fonnd in the conglomerate, although it is the rock imme 
diately underlying it-a fact which leads to the conclusion, that the 
greenstone is more recent than either the granite or the New Red 
Sandstone. 

At Cushendall the pebbles are mostly of the same kind of reddish 
and bluish porphyry, on which it rests, with many pebbles of mica 
slate, the native rock of which is not in contact here, but exists in the 
country a mile and a half to the west. There are also some pebbles 
of brown granite rock in the conglomerate, and similar pebbles are nu 

merous both in the porphyry, and in the brown Silurian grit to the 
north. This conglomerate is well exposed on the shore, to the north 
of Redbay Castle. The pebbles of porphyry, which are numerous, and 
of mica slate, which are few, range from nine inches in diameter 
downwards. 

The new red sandstone is most developed in the vicinity of Bel 
fast. There, south of the River Lagan, it joins the old grauwacke of 
the northern part of the county of Down, and the manner in which 
they join is worthy of observation. The junction is first visible on the 
south shore of Belfast Lough, two miles south-east of Holywood: oppo 
site to this village it is half a mile wide, extending southward to the 
base of the steep grauwacke ridge, which lies there. From this place 
it joins the grauwacke as far as Warringstown, three miles south-west 
of Magheralin, a distance of 26 miles. At the eastern end of this red 
sandstone, beyond Cultra, it dips at about an average angle of 10O 
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north-west. At Lurganville, 20 miles south-west of this, and a mile 
and a half south-east of Moira, it dips north-west at from 30 to 5?. 
Again, from Waringston westward, the grauwacke joins trap as far as 
Rich Hill, ten miles; next limestone south of Loughgall, three miles, 
and then old red sandstone to Armagh, two miles. After that it is 
in contact with carboniferous limestone, which continues by Middle 
ton, Monaghan, and Clones, to join the great limestone district about 

Lough Erne. I go into these details to show that there may be either 
of two conditions existing along this line of junction; the first that 
there may be a fault along the north-west margin of the grauwacke from 

Hollywood to Armagh, a distance of above 40 miles. The chief ar 
gument in favour of this view is the kind of succession at the surface 
that occurs in passing westward over the country on the north side 
of this junction; there is new red sandstone, trap, mountain lime 
stone, old red sandstone. The other view of this case is, that as it 
stands it may be without a fault. The dips along the junction are all 
at a low angle to the north-west, away from the grauwacke, the usual 
way in Ireland along scorea of miles of such junctions. In this case the 
carboniferous sea was deep at Armagh at the time of the deposition of 
the limestone there, but very much deeper at Hollywood, where, by the 
usual succession, the limestone must be 2000 feet below the surface, so 
as to have room over it for the coal-measures, and part of the new red 
sandstone, which are at sea level there. These upper rocks may have 
been deposited at a low angle, having their outcrop resting against a 
steep old sea shore at Comber, and according as they were deposited one 
covered up the other, and none but the last appeared at the surface; 
this last, covering up all the others along this junction, and concealing 
all the outcrops. 

As I have already stated, t,hiB rock appears to be most developed in 
the vicinity of Belfast. On the southern shore of Belfast tough some 
dislocated patches of the magnesian limestone are visible, and even a 
small area of the top of the coal-measures, which immediately underlie 
them, appears on both sides of the little pier at Cultra. From the west 
side of the coal-measures at this place, in the new red sandstone, the 
beds have a low dip westwards, which continues as far as rock is vi 
sible at low water towards Belfast. The coarse conglomerate which is 
usually found to exist at its base is not to be seen at the base of the 
red rocks here joining the coal series; but the locality is much dis 
located, and penetrated by whin dykes, and there is probably a fault 
on the west side of the coal-measures, in which the conglomerate is 
buried. 

The whole formation in other countries is composed of conglome 
rate in the lower part, red sandstone in the middle, and soft red marls 
in the upper part. In this locality, though we cannot see the lower, 
the middle and the upper parts are well developed, and agree with the 
description above. 

E. L A. PROC.-TOL. x. 2N 
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The red sandstone is risible near the Botanic Garden, and in many 
places about the town of Belfast; at Dunmurry quarries have been 
worked in it for the railway bridges, which afford very good building 
stone. Good building flags are also got in it near Carrickfergus, and many 
other places. 

From Belfast the new red sandstone continues in the face of 
the hills, under the chalk, above Dunmurry and Lisburn, and along 
the valley of the River Lagan to Moira. About Magheramesk, in the 
upper part it is mostly soft, and reddish brown, altemating with 
slaty and gray calcareous marls: it has a similar appearance in the 
valley of the Forth, near Belfast, at Woodburn Glen, near Carrickfer 
gus, and at Chichester Castle, in Island Magee. In all these places 
those upper red marls bear veins of a delicately white fibrous gypsum. 
The new red sandstone continues northward, and is seen on the shore 
at Ballygally Head, at Ballygilbert, at Carulough, Garron Point, and 
at Red Bay, where it ends, and turns inward in a western direction, 
round the base of Lurrig Mountain, to Cloghglass Glen at station No. 23 
of the Chalk Table (see p. 269), where it ends. 

The thickness of the new red sandstone in Antrim is very various. 
If the section were measured from Cultra, where the base is probably 
not at the surface, to the white rock quarry (limestone), two miles 
west of Belfast, it would probably exceed 3000 feet; but the low 
westerly dip may not be persistent about the 'Mouth of the Lagan, 
where the strata are covered up, and a disturbance there would de 
range any calculation. Taking the section at Belfast, it is three miles 
from the quavs to the Whiterock quarry, and this, with an average dip 
of 50, would make the thiekness 2700 feet in that section. At Duncruie, 
near Carrickfergus, a trial was made for coal, and a shaft sunk 920 
feet through red strata and salt: from the bottom of this shaft a boring 

was continued 600 feet more, making a total of 1520 feet, without 
meeting coal. I shal say more of this place presently. 

Neither at Belfast,. Carrickfergus, or Lamne, nor anywhere I know 
on the east coast, till we come to Red Bay, is the bottom of this rock to 

be seen. At Knockan's cross-roads, at the northern base of Lurrig 
mountain, near Cushendall, where it lies on reddish and bluish porphyry, 
it is only 500 feet in thickness. Here the outcrop takes a south-west 
direction up the valley of the Ballyeemin River; and at three miles 
south-west of Cushendall it thins out rapidly to nothing, and we see 
no more of it westwards, altbough the overlying chalk continues; but 
in this course the chalk rests on mica slate. 

Salt,-About the year 1850, the Marquis of Downshire got trials made 
in search of coal at Duncrue, two miles north-west of Carrickfergus, 
by sinking through the new red sandstone there. It was probably 
thought the sandstone might not be thick, that they would soon get 
through it, come upon the coal-measures, which lie next below it, and 
there work a coal mine, as has often been the case in England. They 
failed to find coal, but they found salt. The first shaft sunk at Bun 
crue was at 280 feet above sea level. In 1852, the details of the strata 
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passed through at that time (copied lately, 1858; from the official book) 
were: 

ft. in. 

1. Clay and red gypseous marls, . . . . . 603 0 
2. Salt rock, . . . . . . . . 22 0 
3. Clay, in thin beds, red and blte, . . . . 6 8 
4. Salt rock, . . . . . . . . 88 0 
S. Clayey marl, red and blue, . . . . . 14 0 
6. Salt rock, very good, . . . . . . 39 0 

772 8 

(Siged) JAMES WARDEJLUGII. 

After that, the old shaft was sunk below the bottom of the salt, 
still in search of coal, to the depth of 920 feet, and they bored from the 
bottom of the shaft downwards by a borehole 600 feet more, making a 
total of 1520 feet. At this depth they were 1240 feet below the level 
of the sea. 

The first shaft was abandoned and the present one sunk, where the 
salt is raised, 43 perches farther down the hill south-east. It stands at 
240 feet above the Ordnance sea level. The bottom of the salt excavation 
is 550 feet below the surface, and therefore 310 feet bel6w sea level. 

The works are going on successfully. The salt beds are reported to lie 
conformably between the accompanying beds here, and not in lenticular 

masses, as is mostly the case. The rock salt is of a very superior de 
scription, yielding from 95 to 98 per cent. of the pure salt of commerce. 
Some of the beds are of a beautiful bluish colour, others are brown, 
some white, and some red. The soft red and brown clays often lend 
their tint to any lump they come in contact with. 

They raised, in 1857, 22,458 tons of rock salt; of this 4,877 tons of 
white salt were manufactured at Belfast, principally for curing purposes 
and for butter. The rest was exported to England, and various foreign 
ports by vessels requiring return cargoes. 

In working here they excavate galleries sixty feet wide, and leave 
pillars thirty feet wide between them. A gallery is excavated in three 
stages, each about fifteen feet in height, the whole cleared away being 
thus forty-five feet high, sixty feet wide, the length not yet known. 

A trial was made by the Salt Company, near the shore at Carrick 
fergus, sixty feet above the sea, apparently for the double advantage of 
being nearer to the railway station, and from being on a lower level, 
the probability of being nearer to the salt, so that there would be less 
expense in lifting it to the surface. Here a shaft was sunk 760 feet, 

when the work was overpowered by an influx of water. So far as 
they went there was no regular layer of salt found, but merely some 
thin strata, with a trace of salt. Those thin beds occurred at about one 
third of the way down. These particulars I have from Mr. Robert 
Smith, Engineer to the Harbour Commissioners, Belfast, to whom, for 
much kindness in this matter, I am most thankful. 
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In the "1 Dublin Geological Journal," voL v., p. 234, Mr. Doyle writes 
as follows:-" At Larne, as I have been informed by P. M'Garrell, Esq., 
of the Magheramome limeworks, borings were made in search of coal in 
1839, in the townland of Ballyedmond, near the viUage of Glynn. The 
salt reached was eight yards thick; but as the borings were discon 
tinued at the depth of 174 feet, it is probable the thick deposit lies 
farther down. Between this point and the mine at Duncrue, at the 

village of Eden, there is a salt spring, which would lead to the supposi 
tion that the whole district between Lame and Carrickfergus contains 
a saliferous deposit." 

Since these notes were first written, a new salt mine has been dis 
covered at Red I2all, two miles north of Carrickfergus. The details of 
the borings in this mine, as he got them from the engineer in charge of 
the mine, are as follows :-March 9, 1853. 

ft. ft. 

1. Gypseous marl, . . . . . . . 5500 
2. Workable saliferous beds, . . . 100 0 
3. A stratum of red salt, . * . . 22 5 
4. A saliferous layer, . . . 26-0 
5. Pure salt, . . . . . 84 0 
6. Mixed rock salt, . . . . . 14 5 
7. Pure salt, . . . . . . 39.0 

--- - 286 0 
8. Thin blue band, . . . . . 66 
9. Dark-cololred rock, resembling ironstone, 4t0 

10. Freestone, . . . . . . 1041 
11. Gray rock, not yet through, . . . 24 

- ~ 23 1 

859'1 

The last four items look as if they had got into the coal-measures. 

LTAS. 

The Lias is one of those rocks of Antrim that appears in fewer 
places than any other, and even where it does appear I do not know 
even one good section by which its thickness can be determined. 

It appears to be pretty well developed at Larne; there it occupies 
the coast, most part of the way from the old saltworks, to Waterloo 

House, where it is covered by greensand and chalk. Bank Head at 
this place is 95 feet high, and there is a section of lias shales and sand 
stones at the shore here, showing a dip of 250 north-west. From the 
best estimate I could make, I consider the whole rock is as thick again, 
alnd half as thick, as the perpendicular height of Bank Read, making 
about 240 feet. 

There appears to be a fault at the entrance to Lane Lough. The 
lits at the north-west side of the ferry is elevated above sea level; on 
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the south-east side the surface rock is trap, the layers dipping eastward 
into the water. 

This rock is visible in many places round the shores of Larne Lough. 
Land-slips have taken place occasionally, by which the public road was 
rendered impassable. An account of one of these slips, by Mr. James 

Mac Adam, is printed in the D Dublin Geological Journal," I., 1 00. 
The lias is also visible at Collin Glen, four miles south-west of Bel 

fast. Again, in the little deerpark, a mile south-west of Glenarm, 
where it is about 100 feet thick, and where the whole eastern face of 
the hill is covered with masses of chalk, which have slipped down from 
the outcrop of that rock, which rises inland, and takes a south-west 
course from this place. This is occasioned by the soft beds of bluish 
grey clay which are interstratified in the lias rock, and which, when 
at all accessible to water, grow quite soft, and are not able to hold up 
any superincumbent mass when it so softens. When one mass of rock 
slips down, or is removed, new fissures are made above it, by which 
the drainage water of the surface descends again to act upon the blue 
clay stratum, and thus become tbe source of another slip, and so on. 

It is seen next at Parishagh, a mile north-west of Glenarm. The 
line of the road appears to be cut out of the steep ground near the bot 
tom of the lias there-and a troublesome neighbour it is to the road. 

Every week of wet weather acts upon it, so as often to cover half the 
road with the black muddy mass which slips down from the higher 
ground. In the townland of Bay, half a mile farther on, last summer, 
(1858) about half the width of the public road slid away into the wTrater 
for several perches in length; and to prevent danger at night, there was 
a temporary fence of stakes and ropes put up along the edge of the 
breach. 

So it is wherever the lias clay occurs in steep escarpments. At 
Garron Point, three large masses of chalk have slipped down from the 
cliff, where the outcrop of it stands between 200 and 300 feet above sea 
level, besides many smaller masses. A mile or two to the west of 
this, towards Ardelinis, the public road has many a time subsided, and 
slipped down in parts, so that it is often inconvenient, and sometimes 
impassable-so much so, that it requires constant attention to keep it 
in order. 

No more lias is seen to the west of Ardelinis until it reappears 
twenty miles off on the north coast at Whitepark, near the village of 

Ballintoy. At Clegnagh, the height of the top of the chalk precipice 
is 311 feet. The chalk is about 210 feet thick, so that there is about 
100 feet from sea level up to the base of the chalk; of this, the green 
sand may be 20 feet, leaving 80 feet over water for the lias; it may 
be as much more under. It is seen only in spots, as there is a great 
talus of sand hills along the base of the cliff down to near the water. 
The shore itself under high-water, is all covered with sand, smooth, 
hard, and gently sloping seaward. 

Lias is again visible at the Skerries rocks, and at Portmush; but 
here it is in the condition of a flinty slate, and very hard, being in con 
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tact with, and adhering to, protrusions of greenstone. The part not 
hardened has been washed away. It would not probably be known here, 
being so like the greenstone in aspect, only for the Ammonites and other 
lias fossils which it contains.4 

GREENSAND. 

The Greensand of Antrim, like the chalk, is thin, compared with 
the English equivalent. It is well known to the men who quarry 
the white limestone, for, when they go down to it, they stop, and go no 
deeper; they call it " mulatto." It is not used for economical purposes, 
except a little, as freestone for scouring furniture, by the country people, 
or sometimes as sand for mortar. In the stream at Collin Well quarry, 
it is about 35 feet in thickness, and if there be any lias here, it must 
be only a few feet, for the red marls are visible a few feet below this 
rock. The clearest section is at the White rock quarry, two miles west 
of Belfast. 

There, at the base of the chalk is Greensand, 10 feet thick. 
Hard brownish white sandstone in beds, . 10 feet. 
Greensand, . . , . . . 10 feet. 

Total, . . . . 30 

Below this everything is covered up with drift. 
Woodburn river, two miles west of Carrickfergus, affords a good 

section, and is a good place for getting the fossils. 
At White Head there is a bench of greensand stripped about 50 feet 

lonog, and six feet high clearly exposed. There is more below this, but 
it is concealed by a talus of loose materials. It is visible here in four 
or five places, but no good place occurs to measure the whole. Near 

Waterloo House, a mile north-east of Larne, a pretty good section of it 
is on the shore. At Glenarm it is not visible; for where it enters the 
sea, the shore is in such a state, covered by knolls of chalk that tumbled 
down from the outcrop of that rock, that it is not visible; nor is there 
any other good section of it seen, that I know, for miles from this place 
to Aultmore river, two miles south-west of Cushendall, where it is only 
eight inches thick. 

The lias (except at Lame) is generally very insignificant in thick 
ness, and the greensand still more so; in fact they occupy so little 
horizontal space, that unless exaggerated, they would not appear upon 
the map at all. Their position is known, of course, by the outcrop of 
the chalk, which accom-panies them at the surface everywhere. 

* 
See Dr. Richardson's paper on this Rock in the " Transactions of the Royal Irish 

Academy," vol.ix., p. 22 ; and the Discussion between Sir R. Griffith and Mr. Bryce, 
in 1835, "Journal of the Dublin Geological Society," vol.i., p. 166, 
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CHALK, OR WHITE LIMESTONE. 

In examining a country geologically, where there are varieties of 
rock, it is a great advantage, as a help towards determining the rela 
tions of the different parts, to find one band or bed remarkable for 
some physical difference from those which accompany it, and follow that 
out through the whole district, so far as it can be done. For this pur 
pose, among the rocks of Antrim the Chalk affords an eligible index of 
this kind. There are two circumstances connected with it favourable 
for this purpose. The first is its general outcrop, about midway from 
the bottom to the top of the steep escarpment which occurs along near 
the east coast of the county, all the way from Lisburn to Cushendall, a 
distance of 40 miles: the second is its very white colour, which makes 
a strong contrast with the black overhanging precipices of trap, by 

which it can be recognised for several miles by land or by sea within the 
range of vision. 

The chalk of Antrim, as a whole, is indurated, and much harder 
than the chalk of England. It is called in the country white lime 
stone-a name even more familiar to me than chalk. 

My observation leads me to the conclusion that the chalk was laid 
down upon an uneven bed, because, although we find it in many places 
of nearly equal thickness, and only a slight inclination from the hori 
zontal, yet in other places it is very thin, which argues a shallower sea 
in those places, and of course a higher sea bottom, while in other loca 
lities there is no chalk at all, showing either that those parts were over 

water at the time of the deposition of the mass, or that it was first de 
posited Qver the whole area, and afterwards those bare parts elevated 
to the surface of the ocean, or near it, and then denuded. 

Here I speak only of the thick and thin parts of the chalk and 
where there is none. Those three cases occur at nearly the same level, 
at stations No. 5, 22, and 23, on the map (see Pl. XXII.), and the fol 
lowing table. This table has been made for the purpose of explaining 
the outcrop of the chalk more clearly. Other localities there are where 
the challk is 200 feet thick at sea level, as it is at station No. 37. It is 
only three feet thick at No. 28, which is 400 feet higher, and at No. 5, 
where it is 130 feet, at 680 feet above the sea. 

There appears to be no rule by which we can expect it to be thick 
or thin, high or low in any locality. Subsequent dislocation has pro 
bably acted upon it in such a way as to baffle any attempt at specu 
lating in this way. 

The surface of the carboniferous rocks in the bottom of the ocean, 
previously to the deposition of the new red sandstone, appears to have 
been uneven in the county of Antrim. Otherwise the accumulation of 
this rock at Belfast, which exceeds 2000 feet, as already stated, and 
at Duncrue and Red Hall, near Carrickfergus, where it has been 
bored to nearly an equal depth below the overlying chalk, would be so 
much greater than it is at Cushendall, where the very base of it is 
visible, and where, a mile or two west of this place, it thins out to 
nothing. The hollows having been filled up with the red sandy deposit, 
the upper surface has been brought more nearly to an even plane than 
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the lower, and thus was produced a more level bed for the chalk than 
there had been for the new red sandstone. The chalk, indeed, in ge 
neral does affect a horizontal position, both in the main body, and in 
localities where detached patches of it exist. 

The greatest thickness we know of the chalk of Antrim is at White 

park, near Ballintoy, where it is visible about 210 feet thick over sea 
level; but to show its thickness at many localities I have made the fol 
lowing tabular form. In it I shall follow the rock through its undula 
tions, as seen along near the coast, and compare it in its course with 
the level of the sea. In this table the heights of the upper surface of 
the chalk, above the Ordnance sea level, are recorded at stations, which are 

marked upon the Map of Antrim, Pl. XXII., at every four or five miles 
asunder, as a quarry or a natural opening presented itself. I consider 
this form, and the numbers prefixed in each case, useful for reference. 
The first column shows the number of the station; the second is its 
name; the third is the height of the chalk at the upper surface over 
sea level; the fourth is its thickness at each station so far as it can be 
either measured or estimated with facility: the fifth column is the 

heig,ht of the nearest hill or mountain, where the thickness of the over 
lying trap may be found at any station; the sixth is the height of 

mountain above sea level; the seventh is the thickness of the trap 
in that mountain. At many of the stations the thickness of the chalk 
could not be made out with accuracy, on account of the base of the 
rock being covered up with a talus, or its not being quarried to the 
bottom 

TABLE, 8howing the Heights of the upper Surface of the Chalk above Sea 
Level, at certain Localities, together with its Thickness, where attain 
able; also the Heits of the adjacent .fountains, and the Thickness 
of the Basalt. 

County of Antrim. 

No. Locality of Station. 5 
* Nmountaind.jacent 

o a 

1 C--re, 4 -mile S. E.of Moira, Fe,et. Feet. Feet. Feet. 

1 2Cre, imile S. E. of Moira, 150 62 No hill near, none. none. 

of Bamer'sge, 
2 mie 

.N. E} 230 
- 

Spence's fort, 266 72 

I., of isurn .. ,. 660 - White Mountain, 820 270 

4 CollinWell quarrv, 4 miles} 650 - Collin, 1081 785 

5 White Rock quarry, 2 miles 680 130 Black Mountain, N., 1272 813 
W. of Belfast, . 

} 7 _ 
6 Ballygomartin 2 miles N.W. 720 Dlvis Slourtain, 1567 1538 

bvyW.of Belfast,..j I 
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No. Locality of Station. a Na)eofadjacent 1?5 
- . _ Mountain. ._ 

F Feet. Feet. Feet. Feet. 
7 Ballysillan, 24 miles N. W. S H 1 

of Belfast,. * . . i 173, Squire's Hill, 11230 645 of Belfast,. ..4 
8 Cavehill, 4 miles N. of Bel- 6 9 oiw 

fast, . . . , ,; 163s0 92 Collinward, :118v 1085 fast.,,ISolW 
9 Kilroot, 2 miles N. of Car- 4 N 

rickfergus . . i , bilinear, 
It) Rorv's Glen, 3 miles W. o 

11 Sarlagh, 4 miles NW . 580 ,, Agnew's hill, 1558 978 
11gSaUagh, 4 miles N. W. of} o } 

550 Loughduff, 1262 712 Larne. 
12 lBallygilbert, 4 miles S. E. I 

| of (Slenarm, . .o. j a20 No bill near, 
13 Glenarm, north bounds of the I 

little deerpark, on shore ltO 170 Little Deerpark, 5361 336" 
E. of Glenarm, * * I 

14. Gortin, 4 mile N. W. of 4 ! S b 
Carnlough, . . } 1460 | ,Scary hill, 981 935 Carnloughb...... 

15 Slate House between Nos. 3 i 
14 and 16,. ,, Nachore, 1179 11131 

16 Garron Point, 6 milesN. E. 3 
of Glenarm, .3201 

100 Topofcliff 
17 1 Tamlaght, 2 miles S. E. of 3 | C 

l Clishendall, . . . J 300 ! ,Carneal, '1304 1004 Cuisbendaill. 
18 Baraghilly, 4 miles S. of 

Cushendallo at east side of 80! Skirt Lough, 1108 1028 
bridge, . 

Same place, high up on west 6 , L 
side, .f. . . . . , J 

600 
|Lurgetban, S., 1304 704 

19 Kilmore, 24 miles S. of 4 

Cushenduall .5 . e . i 700 ,z Lurgethan, S. end, 1304 604 
20 Lurrig, 1 mile S. W. of} 940 80 Lurgethan, N. end, 1154 214 

Cushendall 1 

N orthern outcrop of the Chalk 
from rCushendall westward 
to 

Bencroaghan. 

Lurrig Mountain, as justf 940 80 Lurrig, 1154 214 
stated . .1 urrig,. 

21 Altmore bridge on old road, 
2 miles S.W.of Cushendali, 750 60 , 1220 470 

22 Clogbglass Glen, 3 miles 730 20 Trostan Mountain, 1810 1070 
S.W. of Cusbendall, 

23 Gortnagross quarry, 3 miles' 900 30 No bill near 
S.W. of Cushenidall, . . 9 

24 Tievebulliagl, 3 miles W. of 1150 30 Tievebulliagh, 1346 300 
Cusbendall . 

25 Eshery, 4 miles W. of Cush- 
1050 20 Eshery, 1197 147 

I endI. a.1100 . .-.O. x. 2 0 
R. r. A. PiROC.-VOL. X. 2 O 
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o- 0 o~~~~~~~~ 
No. Locality of Station. .. Name of adjacent 2 _ 

t No. CD - +i.fi:P Ofd3en, 3 . . 9 Mountain. 4 

Feet. Feet. Feet. Feet. 
26 Bencroaghan, miles W. of } 1254 15 Bencroaghan, 1368 114 

In the low country west of the 
Mountains. 

27 Ballyknock, 4 miles S. of r 500 3 No hill near. ,, 2 

Armoy, in a trial pit, . . 

28 Corkev, near Checker Hall, 6 

miles S. 
of 

AClmoyh amill3 400 3 Slievenahanagan, 1325 985 

two pits, for trial, . . .7 

29 Carrivecashel quarries, 2 f Chalk at the sur- none. 
350 15noe 

miles S. of Armoy, . . J t face, no trap, S 
30 Lunchill quarries, j mile S. i 330 20 J Chalk at the sur- none. 

Annoy, . . . . . ) face, no trap, 

31 Balleny, 1 mile N. of Armoy, Chalk at the sur- } n 

and 5 miles S. W. of Bal- 270 30 fae ota,none. 
lycastle face,.no trap, 

The Knocklayd Table Land. 

32 Knocklavd, W. side, 3 miles 70 Kkld 

S. of Ballycastle, . * 7 oa,18 1 

33 Ballypatrick, 5 miles S. E. 
of Ballycastle, on road 750 ,, Ballypatrick, 1036 286 

side to Cushendall, - 

34 Carnlea, 6 miles E. of Bal- 880 Carnlea, 1250 370 
lycastle . 

. j.. 88., Cala 15 7 

35 West Tonr, 6 miles B. of 900 Without trap, ,, none. 
Ballycastle,.J.- .. 

Northern Shore. 

36 Larry Bane Head, perpendi- 168 At shore, ., none. 

37 Ballintoy, at the village, . 202 202 Ballintoy hill, 672 470 

38 ThePriest's hole, in the white 
I rocks, on the coast road No remarkable hill; 

side 2 miles E. of Port- 150 150 ? nequal surface, , 2 

rush. 
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County of Londonderry. 

No. Name of Locality. 

Feet. Feet. Feet. Feet. 
39 Slieve Gallion, 5 miles S. E. 1622 22 { Slieve Gallion, } 1622 100 

of Draperstown, . .. I I top of trap, I 
40 Craig nashoke,5miles N.W.t 1394 3 f Craignashouk 11996 379 

of Draperstown, . . ) ountain, / 
41 Eden, 6 miles S. E. of Dun-} 1000 3 Eden Mountain, 1286 286 

given .10 de onan, 18 8 

42 oBeinbradagh, 3 miles N. . 1120 12 Benbradagh, 1531 411 
of Dungiven. 

43 Kilhoyle, 6 miles N. E. of} 900 15 )BallynessMoun- 1227 327 
Duingiven.... . . tain, 

44 Donald's Hill, 6 miles S. E 
900 20 Donald's Hill, 1315 418 of Newtownlimavady,. 

45 Keady, 11 miles N. E. of 5 3 
Newtownlimvadv, . . 550 33 KeadyMonntain,i 1110 551 Newtownlimavadv,. 

46 Benyevenagh, 5 miles N. E. ? f Benyevenagh 126 
of Newtownlimavady, Mountain, 5 | 

47 Umbra, 10 miles N. E. of 
Newtownlimavady, onnorth X Sea 50 ? ? 
shore, . . . . . . 

In the plateau of low land be 
tween Lough ANeagh and the 
base of Slieve Gallion the 
Chalk is quarried in several 
places; the heights at which it 
stands in sone of them are: 

48 Carmean, 3 miles N. of Mo-} 260 ? 
neymore . . . . 

49 Gortagilly, 14 miles N. of 3 

Moneymore,. P 
50 Tamlaght, 3 miles S.E. of 175 30 

Moneymore, . . . 
51 Ballywbolan, 14 miles N. of t 185 

Stewartstown . J 
52 Mullantain, 1 mile S. E. of 3 

300 ~ 
Stewarttown . . . . 

The thickness of the basalt in the preceding table was determined in 
this way: -Where the chalk lies level, take the height of the chalk 
from the height of the summit of the mountain, the remainder is the 
thickness of the basalt. Where the chalk dips inwards under the 

mountain at a low angle, the angle of the dip, and the distance of the 
nearest limestone quarry to the summit, were taken, and from those 
two items a third item was made out, that is the amount perpendicu 
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larly under the summit of the mountain that the plane of the dip was 
lower than a horizontal plane passing through the same place; this 
third item was added to the difference of height, made out by sub 
tracting the height of the chalk from the height of the summit, and 
the result was taken as the thickness of the basalt. 

It is not pretended that the thickness of the basalt at every locality 
is strictly accurate. Owing to the faults and downthrows we see to exist 
in the chalk in every direction, as well as the occasional change where 
the direction of the dip does not aim at the mountain summit, there 

was necessarily some modification as to the quantity of the angle. This 
latter case seldom happened, and it is hoped the thicknesses are pretty 
correct. 

It will be observed by inspection of this table, and comparing the 
Antrim outcrop on the east side from the station No. 1 to No. 20, with 
the Derry outcrop on the west from No. 39 to No. 47, that in the east 
ern outcrop the chalk is three or four times as thick as it is on the 
west. The greatest thickness at station No. 5, the White rock, and No. 
13, Glenarm in Antrim, is 130 and 170 feet respectively, while the 
greatest in Derry, at Keady, No. 46, is 33 feet, and at Umbra, No. 48, 
is 50 feet. In fact it grows thinner rapidly as it proceeds to the west 
a physical defect, I am sorry to say, that affects our coal- measures in 
Ireland, as compared with England, as well as our chalk. 

In the foregoing Table there is no room for some necessary details 
regarding the localities selected. I deem it therefore necessary to 

make a few observations on the outcrop of the chalk; and in doing so, 
to avoid returning again and again to the same place, I shall note any 
peculiarity worthy of remark, regarding the rocks in contact with the 
chalk above and below-that is the basalt, and the greensand, as well 
as the chalk itself. I shall follow the order of the rnumbers in the 
Table. 

1. At Clare, near Moira, the thickness of the chalk in the quarry is 
52 feet, and the overseer says there are 10 feet more under them to 
the mulatto or greensand, which they came to in another part of the 
quarry, making the whole thickness 62 feet. There is no trap on the 
chalk here, and it may be inferred from the dip, and the ground rising 
to the north towards the town, that there may be a further accumu 
lation of the beds to the north, under the coat of drift which is 20 feet 
thick. If this be so, the thickness of the chalk here is greater than 

what I have given in the Table. 
Paramoudras, or supposed fossil sponges of large size-say from 20 

inches to 2 feet high, and about 15 inches in diamneter-occur here rather 
plentifully. It has been said that they are found in vertical rows, one 
over the other, in the quarry, but it is not so. I saw two specimens 
together in this position, in the perpendicular face of the quarry, where 
there was room for many; but, as a general rule, they are disseminated 

without any regular order-often three or four yards assunder. There 
are two or three trap dykes in the quarry, and as usual the chalk is 
altered in immediate contact with them-sometimes made yellowish, 
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sometimes grey ; always hard. One runs in a south-east direction 
across the entrance to the excavation. It is on the west side 18 feet 

wide at the top, and 30 feet lower down it is onily 3 feet. Another 
appears by its direction to cut this at right angles. It is 6 yards thick, 
and is a mixture of trap, flints, pieces of chalk, and red sandstone, all 
cemented into a very hard solid mass, trap and flints predominating. 

I have just stated that there is no trap overlying the chalk at 
Moira, as it does in general; there are about 18 square miles of the 
county in this condition in the vicinity of Moira, Lurgan, and Porta 
down, outside the south end of the trap district. 

2. Ballynalargy, or B3almer's Glen, is about two miles north-east of 
No. 1. At this quarry about 50 feet in thickness of the limestone is 
visible, but it has not been quarried to the bottom, and it may be 20 feet 
or more lower than the bottom of the present excavation, or 70 feet in all. 
The rock here dips west 5?. A whin dyke, about 5 feet wide, runs across 
at the entrance of this quarry, and continues in the same way through 
another, which lies a few perches to the south of this one. This dyke 
has been noted of old for yielding fuller's earth, part of which was 
carried to Dublin for economic use. This fuller's earth is decomposed 
trap. Some of the whin dykes are of very hard trap-some so soft that 
they could be shovelled away as easily as sand. Some of it is like 
snuiff in colour, and between the fingers the fuller's earth at Balmer's 

Glen is of this brown impalpable dust. The dyke in which it occurs is 
divided vertically into irregular lenticular masses, red, yellow, brown, 
or black, soft or hard. This dyke is soft at the sides, but in the middle 
it has " a heart as hard as any wheenstone." 

In all places where the chalk is exposed, from the trap having been 
.removed, the top of it is worn into holes, as if by the action of 
water. Those holes are from 3 to 12 inches in diameter, and about 
half as deep; they are often filled with rounded flints, from three to four 
inches in diameter, mostly of a red colour, but a few are gray. There is 
a bed of red impalpable clav immediately over the chalk, and between 
it and the lower bed of trap, which buries or encloses most of the flint 
pebbles. The red clay bed seldom exceeds two feet thick, but it is 
variable. Near Belfast it is from one to two feet thick. Col. Portlock 
says he found it 13 feet thick at Magilligan. 

The chalk has not been made crystalline at the top, where it 
underlies the trap, and is nearly in contact with it, as we see it where 
it comes in contact with whin dykes. The reason of this appears to be, 
that though the trap might have been emptied in a semifluid state, the 
bed of red clay just mentioned, when wet, or even if nearly dry, would 
protect the chalk from the effect of the overlying red hot trap, until it 
became cool, which the first single layer would soon do in the bottom 
of an ocean. In making castings of iron, the red hot metal does not 
alter the moist sand of the mould into which it is poured. 

The late Dr. Mac Donnell, of Belfast, was the first who noticed and 
told to others that the top of the chalk was not altered where it came 
into contact with the trap, as he had observed it to be, in junction with 
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whin dykes. In his professional pursuits he travelled much in the 
counties of Antrim, Down, and Armagh. In every journey through 
the country he noted all he saw of minerals, fossils, rocks, or plants, 
and an excellent observer he was. Every scientific stranger visiting 
Belfast was made freely welcome to the use of his notes and his 
knowledge, which he seemed to have a delight in communicating. Ile 
was intimate with Hamilton, and Richardson, Trail, Allan, and 
Dubourdieu, each of whom added his mite to the geological knowledge 
of that period. When Berger and Conybeare, and Buckland and 
Griffith came the way, he was always ready and willing to direct their 
steps to where there was any fact in his vicinity worthy of being seen, 
and he knew all the localities of interest in the country. He thus, by 
bringing many intellects to bear upon those facts, did more good to the 
geology of the North of Ireland than any man of his day, though his 
own name does not figure in the scientific literature of that time. He 
was one of the most amiable, liberal, and benevolent of men. His 
memory will be cherished during life by all who were acquainted with 
him. 

The chalk in Balmer's Glen, like that at Moira, is not covered over 
by trap, but about five chains to the west of it there must be a wide vent 
to send out such a heap as there is, 60 or 80 feet in thickness, over the 
chalk. The basalt here presents a perpendicular face, about five yards 
high; it is very hard, and is broken for the roads, and an excellent road 
material it is, making a strong contrast to the basalt in other places, 
which is not good for roads. 

3. Aughnahough, four miles north-east of No. 2, or three miles 
north-west of Lisburn. At this place the chalk has been worked ex 
tensively heretofore, but apparently at very great expense, and with very 
little judgment. The openings were made near the top, close under the 
basalt, and to the west of the road from Lisburn to Glenavy vast heaps 
of quarried trap were wheeled away, to get a little limestone. In one 
place 30 feet of basalt have been removed, and 10 or 12 feet of limestone 
got oat from under it. If the quarry had been opened at the base of 
the chalk, which is there 70 or 80 feet thick, a vast deal of limestone 
could have been got, without removing any basaltic cover, for scores of 
years, and all the excavation would be profitable as limestone. No 
limestone is raised at this place now. Here a layer of basalt lies over 
the chalk, about 10 feet thick, and over this another layer of the same 
thickness. The layers are irregular. This basalt is of the kind called 
" Wacke ;" it is very soft and of a brownish-black colour; it decom 
poses on exposure to the weather, like some coal shales, which it very 

much resembles in aspect, with the exception that it has no stratifi 
cation. Over this soft stuff, which ranges in the face of the hill, at 
both sides of the road, over the chalk, as just stated, from 15 to 30 feet 
in thickness, is a layer of hard basalt, which is tumbled down from the 
top of the quarry, and broken for the roads-indeed it is carried down 
to the neighbourhood of Lisburn, two or three miles, for that purpose, 
and forms the finest road metal found anywhere. It is curious to 
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speculate why it is a good road metal lying on the chalk in one quarry, 
and worthless as such lying on it in another, when we consider that the 
rock at both places has the same component parts; but even here, as I 
have stated, without comparing two quarries four miles asunder, a hard 
layer lies over, and in contact with a soft one, in the same quarry. 

In another quarry here, about a furlong north of the road, near a 
small house at Aughnahough (Fig. 1), there are five whin dykes, cutting 
through the chalk, which have left their mark in a singular way. At 
one side of every dyke there is a wall-like mass of altered chalk, standing 
upright in the quarry, from 5 to 10 feet in height, and 18 inches to 
2 feet thick. The quarrymen did not remove these walls, as they 
consist of dolomite, and are not fit for lime. Some of it is phos 
phorescent when heated. The ordinary chalk was excavated from 
between the dykes, and carried away, and, as just stated, the wall-like 
masses left standing. The black trap has been decomposed, and fell away 
from about them. The limestone quarries here have nine or ten whin 
dykes visible; but those five, in the short space of a few yards, suggest 
the idea that the trap of Antrim came up through fissures, and there 
appears to be plenty of them for the purpose of eruption. They are 
usually from 5 to 10 feet thick. There is no greensand visible in 
any of these quarries. Its place is at the bottom of the limestone, 

which has never been worked through. Between the two quarries on 
the north side of the road there is a downthrow to the north of about 
30 feet. 

Fig. 1. 

Whin Dykes and Pilars of Dolomite in Chalk at Aughnahough. 

4. Ballycollin. The quarry here is called Colln Well Quarry. It 
affords a pretty large supply of limestone to the country over the 

mountains westward, towards Glenavy and Crumlin. The limestone 
here measures 50 feet in thickness, but the bottom is not satisfactorily 
seen, and it has a dip west of 100, so that it may be 60 or 70 feet. The 
greensand is visible in the stream adjacent, and it measures there about 
35 feet thick. About nine-tenths of it here is calcareous matter. The 
contact of the greensand with the underlying rock is not clear, but red 



276 

sandstone appears a few yards below it, in the banks of the stream, 
and also in a new road cutting close to the place. In Collin Glen, one 

mile to the north of this, the chalk and the greensand are exposed in 
the river, above the bridge, and there is also a band of a few feet thick 
of lias under the mulatto stone. 

Examples of the conversion of chalk into granular marble, by the 
contact of a whin dyke, may be seen at the southern boundary of Bally 

murphy, three-quarters of a mile south of the White Rock Quarry, 
No. 5, in a ravine, to which the late Dr. Mac Donnell gave the name of 
Allan's Ravine, in honor of a friend of his, a mineralogist, Mr. Allan, 
of Edinburgh. The chalk is often altered as much as 8 or 10 feet 
from the whin dyke, and it is altered in different degrees. In this one, 
at Allan's Ravine, it is first coarsely crystalline next the trap, then 
saccharine, then more loose and sandy-looking, then bluish gray, and 
compact, and next common chalk. The altered chalk is phosphorescent 

when heated. A mass of chalk inclosed in a whin dyke at Balmer's 
Glen, No. 2, is altered in a similar way. So it is in a remarkable degree 
in contact with the large columnar protrusion of trap, on the top of 

Ballygalley Head, on the shore opposite to No. 12. At Glenarm there 
is a singular compound dyke, consisting of three branches, which cuts 
through the chalk, and includes masses of it, which are altered in a 
similar way to that above described. 

5. The White Rock quarry, opposite to Belfast, is three miles north 
east of No. 4. The chalk here is 130 feet thick, and both the top and the 
bottom of it are well exposed. The dip is 6? west, and as the face of the 
rock slopes backward, an allowance for both slope and dip is made in 

measuring the thickness. There is in this quarry a slip, or fault, with 
a downthrow of about 30 feet to the south. The greensand here is 
visible; the upper part green sandy rock, with the usual fossils about 
10 feet, then a buff-coloured, rather hard sandstone; 10 feet below, green 
sandy rock again, about 10 feet; in all, 30 feet visible; but there may be 

more visible under this, as the rock at the base is covered with rubbish 
falen from above. The greensand again appears in an old excavation, 
about 12 chains north of this quarry. It is but a small pit, dug up as 
"freestone," for scouring furniture by the country people. 

A mile to the south of the White Rock quarry, in Ballymoney, in 
the face of a limestone quarry lately opened, there are four trap dykes in 
about 30 yards of the length. One of them has a branch or fork (see 
Fig. 2). To this fact, as well as to the five dykes mentioned at Augh 
nahough quarry (Fig. 1), I shall have occasion to refer in the sequel. 

6. Ballygomartin. There is nothing remarkable at this place. I 
have put it as a locality into the table, chiefly to determine the thick 
ness of the trap in Divis mountain. 

The little table-land forming the summit of Divis mountain consists 
of a beautiful clinkstone porphyry, of a reddish brown colour, containing 
elongated lamellar crystals of glassy felspar, and concretions of bluish 
white chalcedony. The rock is very sonorous. 
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7. Ballysillan is two miles north of No. 6. The chalk, in a range of 
quarries along the southern face of this mountain, stands at about 730 
feet high. This is the highest part of the outcrop in the line of country 
between Moira and Glenarm. 

Fig. 2. 

Whin Dykes in Chalk at Ballymoney. 

8. Cave Hill is three miles north-east of No. 7. Limestone is quarried 
extensively here, for the use of the country, westwards. It dips; west 100, 
and measures9 93 feet thick. The mulatto is under it here, but there is 
no means of knowing how thick. All the face of the hill, for a mile to 
the south of the quarry, is covered over with hillocks which have 
slipped down from their natural position, owing to the stratum of lias 
clay which lies beneath, and wbich grows quite soft, and yields, when 
it gets wet, by water percolating through the ground after heavy rains. 
The top of Squire's Hill, and of Cave HUIl, near Belfast, are both conm 
posed of graystone. 

Carutall is four miles north of No. 8. The chalk is 280 feet lower 
than that at Ballysillan, No. 7. This is the- low pass, over which the 
railway from Belfast is laid to the western parts of the county. There is 
no certainty as to the true position of the chalk hereabouts. The face 
of the steep ground has many slips. The whole surface of the. slope is 
covered with debris, and the thickness of chalk or greensand cannot be 

measured, and only a rough guess made at it, too rough to be recorded. 
Here I may note that a patch of chalk occurs at Templepatrick, 

towards the middle of the trap country, between Belfast andl Antrim. 
It is about a mile long in an east and west direction, and half a mile 
wide from north to south. It is seen in the gardens of the, village, 
immediatelyr west of the -houses. At this place~ it is of a dark gray 
colour, instead of the usual milk white; it is very heavy, and will not 
burn into lime. It is altered, perhaps, into a dolomitic rock. Good 
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limestone is found below the road in Upton demesne; it was quarried in 
several openings, and burned extensively there about twenty-five years 
ago, but no lime is burned there now. In the churchyard fragments of 
it are quite usual in digging the graves, and the labourers say that it is 
under the soil in all the fields about the church. 

It is a question whether this chalk was ever covered with trap, like 
the surrounding country, and afterwards denuded. As it occurs near 
the lowest part of the valley, it is not likely that denudation would have 
acted to such an extent as to sweep away hundreds of fea in thickness 
of the trap, and leave the chalk exposed here. The probability is, that 
this spot escaped being, covered by the overflow of trap which covered 
the rest of the chalk. 

No. 9. Xilroot, near St. Catherine's, is two miles north of Carrick 
fergus, and six miles north-east by east from No. 8. At this place the 
character of the chalk coantry changes. From Aughnahough, No. 3, 
to this, the vicinity of the outcrop of the ehalk along the mountain brow 
is steep or precipitous, but from this northward, although the esearp 

ments of high land still continue from St. Catherine's in a tolerably 
straight general line, bv Rory's Glen and Sallagh Braes, yet the chalk 
here, instead of appearing high up in the brow of the mountain, runs 
out from the base of the high land, and extends over the country east 
ward, declining gradually to the sea shore. About Larne Lough are 
eruptions of basalt, which rise into pretty high hills, showing the 
outcrop of the chalk near their bases. There is no section of the rocks 
at St. Catherine's or Redbrow; White Head is the nearest place to it 
that affords one. Here there is solid chalk visible at the top, 40 feet; 
a sloping talus covered with fragments which rolled down from above, 
about 30 feet; steps at the bottom, not quarried, 30 feet; total, about 
100 feet thick. There is a bench of greensand under it, stripped about 
50 feet long, and 6 feet high, well exposed. It appears in four or five 
places, yet no good place occurs to measure the whole. The beds of 
chalk dip south-west 100. Resting on the chalk here is a magnificent 
faqade of columnar trap, the columus 60 feet high, and curving. To 
this I shall allude again. 

To the north of Carrickfergus, towards Lame, the chalk band is 
much broken up. The western, or main outcrop, from Lough Mourne 
northwards, by Kilwaughter and Sallagh Braes, maintains its high 
level at about 550 feet. There are in the vicinity of Larne Lough four 
other outcrops, two to the east and two to the west of that lough. 
They all affect a southern direction, being nearly parallel to the shores 
of the lough, and to one another. 

The first of these outcrops shows itself on the east coast of 
Island Magee, at Black Head, near the Gobbins, and at Portmuck. 
The second is on the east shore of Larne tough. The third on the 
west shore of the lough. The fourth runs in rather a tortuous course 
from Bellahill by Ballyearry, andi joins the third at Ballylig. These 
outcrops are all, of course, on the same band of chalk as just stated. 
Between the first and second the whole of the chalk is covered by 
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trap in Island Magee, as it is for the most part in the rest of An. 
trim. Between the second and third lies Larne Lough. What the 
rock may be under the bottom of this louigh there is no means of 
knowing; the lias appears on both sides along the shore, with the chalk 
over it. Between the third and fourth lines trap appears, as in all the 
rest of the country. 

In the vicinity of Larne the whole of the chalk band declines north 
ward, from 480 feet at Bellahill to the shores of the lough. About the 
town they seem to join; and half a mile farther north, the band dips 
into the sea, under the Blackcave tunnel, at an angle of about 200. It 
soon rises up again, in the townlands, of Drains and Droagh, and occu 
pies the flat country towards Ballygalley Head, where a protrusion of 
columnar trap throws up the beds on their edges. It soon again, how 
ever, resumes its level position, and spreads over the country inland to 
Rory's Glen, Sallagh Braes, and Ballygilbert. 

10. Rory's Glen is seven milesnorth-west from stationNo. 9. This lo 
cality is like Redbrow in some respects. The limestone here dips west 
200 south, at an angle of 5?. Kilwalter demesne is nearly all on lime 
stone; and it abounds so in this part of the country, that a man might 

walk the whole way from this to the sea, near Ballygalley Head, on this 
rock. It stands here at 680 feet above sea, and declines gradually in 
four miles to the shore. There is no sign that this field of limestone 

was ever wholly covered with trap, like the country west of this sta 
tion; yet there are some trap dykes, and some large protrusions inter 
spersed through the low lands. 

The thickness of the limestone at Rory's Glen cannot be ascertained, 
as the bottom has not been reached. Waterloo House, four miles off, 
and a mile north of Larne, on the shore, is the nearest place where it 
could be measured, and there it turned out to be 101 feet; but this is not 
quite certain, as the bottom of it, joining the greensand, was concealed, 
and only guessed at. At the Ballylig quarry, on the west edge of 
Larne Lough, it measures 105 feet. 

In speaking of the limestone near Belfast, reference was constantly 
made to its outcrop, but here it has no outcrop. It dips westward under 
the basaltic mountain called Agnew's Hill; and from this place, as al 
ready stated, it slopes or dips gradually to the sea shore, showing an 
antielinal line along the base of the mountains. 

11. Sallagh is three miles north of Rory's Glen. The townland con 
tains 723 acres, and has an extraordinary appearance, inasmuch as it is 
bounded on the south and west by a semicircular range of basaltic pre 
cipices, 600 feet high above the low and flattish part of the land at its 
base, the whole forming one of the finest amphitheatres of natural land 
scape. The diameter of the semicircle is about a mile and a half, from 
Ballytober to Knockdhu. This range of precipices is called Sallagh 
Braes. The limestone is not quarried here to any extent, but is known 
in the land. It stands between 500 and 600 feet high above the sea, 
and from this place occupies the country continuously to the shore, both 
north and south of Ballygalley Head-a distance of two miles-deelin 



280 

ing gradually eastward to sea level, in the same way as it does from 
Rory's Glen. 

Here I pause a while, and return to examine a matter I have not yet 
touched upon. 

An evident difference takes place between the present condition of 
the chalk to the south and to the north of Kilroot, No. 9. To the south 
it has a steep and sudden outcrop, under a steep bank of trap, with the 
surface of the inferior soft red marls sloping rapidly to the east; to the 
north, although the steep bank of trap continues, the character of an 
outcrop is lost; for the chalk spreads over the country for two or three 

miles wide, and forms the surface rock in many places to the sea shore. 
What is the cause of this outcrop of the chalk in a part of its course, 

and not in another? The most natural solution of the outcrop, and 
what is first suggested by viewing it from the vicinity of Belfast, where 
it can be seen from a distance, would be to suppose a fault along the 
line, crooked as it is, and a downthrow to the east, in which the surface 

would occupy all the low ground between the base of the steep slope 
and the shore. But this is not the case: if it were, the low ground 

would be all trap, the same as the mountains; it is, on the contrary, 
composed of red sandstone, and the other rocks that usually underlie 
the chalk. We must look for the solution in some other way. 

At Balmer's Glen, No. 2 in the Table, the chalk stands at an eleva 
tion of 230 feet. At Kilroot, No. 9, it is 490 feet. Between these two 
stations the outcrop rises into the form of a flat arch, being from 600 to 
700 feet high in the middle, opposite to Belfast. The elevation of this 
part of the chalk may be in some way connected with the steep escarp 
ment and the present outcrop. 

The thickness of the chalk at the White Rock quarry would show that 
the original outcrop, which might be expected to be thin, was not on 
this line. It most probably extended a mile or two farther eastward, 
and had a zone of bare chalk along the eastem margin of this breadth, 
such as there is at Moira and at Ballygalley. 

I have shown that the outcrop near Belfast is not occasioned by a 
downthrow to the east. There is no other alternative to account for it 
but the action of denudation. 

The whin dykes, which seem more numerous along the outcrop of 
the chalk than elsewhere, appear to have an important influence in 
keeping it up to the elevation it had attained at the time of the protru 
sion of the trap. I have shown that there are five of those whin dykes in 
one quarry at Aughnahough (Fig. 1); they occur from three to six 
yards asunder. There are four or five more in a quarry at Ballymoney 
(Fig. 2), between stations Nos. 4 and 6. If they are thus seen Bso nu 

merous in quarries, where they have been exposed, it may well be sup 
posed that they exist along the edge of the trap, the whole way, in 
equal or nearly equal numbers. In fact, those fissures appear quite 
sufficient to afford space for the eruption of all the trap of the moun 
tains; but the vents by which the trap was erupted were not confined 
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to those small fissures alone. I shall describe one of another kind, in 
the observations at station No. 14. 

When the basalt was erupted and cooled, and those fissures all left 
full of solid trap, as whin dykes, the mountain parts were elevated, and 
at the margin of the trap district continued steep and high, from those 
numerous dykes, which, having hardened, - became as so many wedges 
along the line, increased the volume of the rock, and served to keep this 
line more elevated than the other localities where those dykes are not. 

They also served, very probably, as strengthening ribs, when cold, 
along the outcrop of the chalk, to offer greater resistance to the denud 
ing power, or keep the outcrop to a higher level. 

12. Ballygilbert is nearly three miles north of Sallagh Braes. The 
limestone at this place is 530 feet high; and it covers the slope from 

where it appears down to the shore, something more than half a mile. 
Wherever the limestone spreads out, and occupies the country in this 
way, its thickness cannot be measured. 

13. Glenarm is three and a half miles from Ballygilbert, No. 12. 
Where the limestone was measured here is at the northern boundary of 
Little Deerpark, on the shore, 184 yards west of the little quay. This 
is about half a mile east of the town. Here the limestone is 170 feet 
thick, and its base appears to be at high water mark at this spot. 
From this westward it dips into the water, so that at the large quarry, 
near the town, about half the mass of the chalk is under sea level. 
From Ballygilbert to Glenarm the limestone band begins again to as 
sume the character of an outcrop, and maintains this character by Gar 
ron Point and Cushendall, in all its windings to the north and west 
from Glenarm. 

Through the Little Deerpark, the steep face of the mountain, for a 
mile or more in length, exhibits a multitude of masses of chalk rock, 
that slipped down from the outcrop even to the very shore. This steep 
slope may be about half a mile wide. Lias clay shows itself in many 
places, and it is owing to this that the slips take place; for this clay, 
though a bed of solid rock, becomes quite soft when water gets access 
to it through fissures in the overlying rock. When this soft founda 
tion gives way under the chalk, it is the cause of more fissures, more 

water, and more slips afterwards. 
At the quarry at Glenarm, and on the shore, the chalk is visible. 

At the mouth of the river it sinks under the level of the water 
altogether, and for miles up the river there is none in the face of the 
east side of the valley, where it might naturally be expected, as this is 
the case in most of the glens. At Parishagh, on the west side in the 
slope of the hill, half a mile off, the chalk stands at about 350 feet high, 
and continues on the north-west side of the valley for some miles up. 
This difference of level shows that there is a fault in the line of the 
river, or rather in the bottom of the valley running to the south-west, 
and that to the east of this fault the land has sunk, and buried the 
limestone in the fault. The limestone at Ballygilbert on the south, 

where it stands at 520 feet high, has a fall from this place to Glenarm 
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river on the north, equal to this amount in three and a-half miles, a 
further proof that the limestone has sunk at Glenarm. The amount of 
the downthrow on the east side of Glenarm valley is at least 350 feet 

Proceeding northward, in the next valley, there appears to be a 
similar fault to that last mentioned, and running in a parallel direction, 
that is south-west, but the limestone in this valley is not buiied in the 
fault as at Glenarm. In the townland of Gortearry, on the north-west 
side, the limestone stands at about 450 feet; in the townland of Bay, on 
the south-east, it is about 109 feet, so that there is at this fault a 
downthrow to the south-east of 350 feet also, the same as at Glenarm. 

Traveling from Glenarm to Carnlough, the limestone, which crops 
out near the road, is cut through by a great mass of trap, wbich 
emerges from the sea, and no doubt once came from the depths below. 
The mass continues firom this place to the south-west, and forms the 
basaltic mountain of Munies, which separates the valley of Glenarm 
from that of Carnlough. The place occupied by this basalt between 
the two chalks is 235 yards in width along the road. It was the great 
rent througgh which the mountain was erupted. Its west edge is at 
the one milestone; a furlong out to sea opposite to it is the Black 

Rock, a basaltic hummock 20 feet high and 60 diameter, apparently 
part of a continuation of the same mass to the north-east into the sea. 
I would call particular attention to this fact, because it shows that a 

whole mountain mass has been protruded from one fissure. Many such 
fissures there may be, no doubt, in the interior of the country. I have 
not, however, seen any like this near Belfast, where the whin dykes 
appear to prevail as vents. 

14. Gortin, half a mile west of Carnlough village, is four miles 
north-west of Glenarm, No. 13. The limestone from Ballygilbert, No. 
12, up to this and forward, is a true outcrop, and the slips which I 
have shown to axist at Glenarm and Carnlough valleys indicate that 
there are others in this region. There is probably one or more parallel 
to the coast here, a short distance out at sea, by which the chalk is 
thrown down and buried in the sea, at a mile, or perhaps a furlong out. 

The soundings along close to the shore, on charts, show a depth of 10 
to 20 fathoms. 

15. Slate House is introduced here merely for the purpose of 
getting the thickness of the trap on Nachore Mountain. 

16. Garron Point is four miles north of Gortin, No. 14. Here 
there are several large masses of both limestone and basaltic rock which 
have slipped down from the adjacent precipices to the shore. The 
vicinity of this place abounds with the wildest forms of rocky scenery, 
steep precipices, deep dells, and towering pointed crags. The outcrop 
of the limestone continues declining regularly from No. 14 to No. 15, 
as seen by the Table. The greensand here is about 10 feet thick.* 

* This Point in the country appears to have pot its name from the sea-going people, 
who passed by; they thought that a mass of white limestone in the face of the cliff re 
presented a white horse. Thlis picture would have been called Gear-ran-hence Garron 
Poinlt. 
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17. Tamlaght is three miles west of Garron Point, No. 15, and 

along those three miles the limestone continues lowering in the face of 
the cliff from 320 to 200, or 120 feet. An observer at Cushendall, looking 
southward, has a fine view of the mountain face, and the outcrop of 

the white limestone midway up, the top of it declining gradually from 
Garron Point to Glenariff, and in its course shows an irregular outline 
above, occasioned by the numerous faults along the line, where some 
blocks of the mountain face stand higher than adjacent blocks, and 
some lower; this is known by the white chalk zone, which can be 
traced by the eye along the north face of the mountain, from Garron 
Point to Glenariff. It is occasioned by slips or faults, which are 
numerous in a north and south direction, pervading the mountain 
masses, as well as east and west, which are local, along the shore. The 
road in parts has often sunk below its level on those slipping parts, and 
requires attendance constantly, to keep the hollows filled and the road 
passable. The greensand here may be about 8 feet thick, of which 
the lower three are conglomeritic, but it gets thinner as it proceeds 

westward, so that at Baraghilly, No. 18, it is about 6 feet, and the lias 
about 3 feet. 

18. Baraghilly Bridge, in Glenariff, is about two and a-half miles 
souith-west of Greenaghan, No. 16. The limestone on the east bank of 
the river at this place disappears under the surface, which is 80 feet 
above sea level. On the west bank opposite, a few yards from the 
bridge, it stands at 150 feet. This shows a fault at the bridge, by 
which the chalk is thrown down to the east. 

Farther west, in the same little townland, the outcrop of the lime 
stone is high up in the steep face of the mouintain. It stands at 600 
feet, showing that there is either another fault between this and the 
last mentioned hummock of limestone, or that the said hummock has 
slipped down from this latter place. Whether there is one or two 
parallel faults, the limestone has a downthrow from this place to the 
bridge of more than 520 feet. The line of fault runs along the valley 
south-west, probably near the line of the river. 

It is remarkable that the three faults in the three glens, at Glenarm, 
at Carnlough, and here at Glenariff, have the downthrow all to the 
south-east. These facts may be connected with some subterranean 

movement, by which the country to the north-west, the mica slate, was 
elevated, or the basaltic country to the south-east depressed. 

19. Kilmore is rather more than a mile north-west of Baraghilly. 
The limestone here crops out in the mountain side high up, at about 
700 feet. From this it continues rising with a verv gradual slope to 
No. 20, Lurrig. 

20. Lurrig signifies the end. It is so called in the country, or 
Lurgethan on the map. It is two and a-half miles north of Kilmore, 
and one mile south-west of Cushendall. The limestone here is the 
highest in the whole course of its eastern outcrop, from the south at 

Moira, standing at 940 feet. It is about 80 feet thick at this place. 
The greensand under it is diminished to one foot. 
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21. Altmore Upper is one mile south-west of Lurrig quarry, No. 20. 
In the southern boundary of this little townland, at a bridge on the 
old road, the limestone is seen. It may be estimated here at 60 
feet thick, showing a rapid diminution of thickness from what it is at 
Lurrig. A few perches south of this, in a small stream at a waterfall, 
in which a section is exposed, showing the bottom laver of the chalk, 

with the greensand and red sandstone underlying. This lower layer is 
8 feet thick, and is composed of a mixture of chalk, fragments of flints, 
and small pebbles of white quartz. The mulatto stone, or greensand, 
is only 8 inches thick, and it lies on new red sandstone, for there is no 
lias. That rock is absent hereabouts. 

22. Cloghglass, or Ballyeemin Glen, is a mile south-west of 
Altmore. Here the limestone in the river is but 20 feet thick. The 
bottom bed consists of 6 feet of conglomerate, of flints, chalk, and small 
white quartzy pebbles, resting on nine inches thick of greensand, which, 
like Altmore, overlies red sandstone. 

A little below the chalk here, in the river bed, there are two 
patches of mica slate peeping up through the sandstone, which appears 
to have been cut quite through by the water. The lower patch has 
brown grit in contact with the mica slate. In the upper the mica 
slate is surrounded by a very coarse conglomerate, composed of large 
pieces of mica slate, in a matrix of red sand, which is the lowest part, 
the very base of the new red sandstone here. About this place is to be 
found the greatest variety of rocks in a small space to be met with any 

where in the county. There are mica slate, brown Silurian grit, new 
red sandstone, greensand, chalk, and trap, all within the distance of a 
few perches. 

23. Gortnagross is a mile north of Clougbglass, No. 22. 
24. Tievebulliagh is a mile north-west of Gortnagross, No. 23. 
25. Eshery, about a mile north-west of Tievebulliagh, No. 24. 
These three localities are very much alike: they are in a wild, de 

solate, heathy region. In each of them the chalk rests on mica slate, 
there being no new red sandstone nor lias to the west of Ballyeemin 

Glen, and the greensad quite inconsiderable-less than a foot. In 
those places the limestone is from 20 to 30 feet thick. The quarries 
are on high ridges or bluffs, emanating from Trostan Moulntain on the 
south, and separated by valleys. At the bluff points, between the 
streams, the limestone crops out; and it is in those points the quarries 
have been made, being most accessible to the low country, where the 
lime is used. The outcrop is continuous, but it forms a zigzag line, 
projecting round the bluffs, and retiring up the valleys, so that the line 
of the outcrop in the three localities resembles the letter W. In the 
valleys the limestone is but rarely seen, being covered over with bog 
and heath. There is no tillage so high up. Corn would not ripen 
here, the locality being more than 1000 feet above sea level. The 
height and thickness of the limestone at each place are given in the 
Table. 

26. Ben Croaghan is more than four miles north-west of Isherry, 
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No. 25. This is the highest position in the county in which chalk 
occurs, the quarry being 1254 feet above sea level. 

27. Ballyknock is four miles south-south-west of Ben Croaghan, 
No. 26. This is in the low ground at the western base of the moun 
tains. No limestone has been quarried here; but a trial was made for 
it, at the bottom of the basalt, and about the excavation are found 
pieces of flint dug out of it. It was evidently not worth working, 
being too thin. No rock being visible in the wide flat valley adjacent, 
the nature of the underlying rock, whether red sandstone or mica 
slate, cannot be determined. 

28. Corkey is three miles south of Ballyknock, No. 27, and about 
half a mile north-east of Checker Hall. Here are two pretty large ex 
cavations made in search of limestone. The basalt rises in the moun 
tain to the east of the locality. A remarkably green vegetation is seen 
round the old pits, and scattered fragments of flints. Tradition says 
the layer of lime and flints here may be about three feet thick. Like 

Ballyknock, it was evidently not worth working. From the size of 
the pits, the bed appears to have been followed inwards from the out 
crop 20 feet. This is the most southern place in this valley where any 
trace of limestone has been found. 

29. Carrivecashel is about five miles north of Corkey, and two miles 
south of Armoy. It is on the west side of the valley of the River 
Bush, and the limestone here lies nearly level, but is covered by trap 
on the west side, which accumulates a little in that direction. The 
limestone of the quarries here is very impure: about half the mass 
appears to be composed of flints, which are left in large heaps, as rub 
bish, in the quarry. 

30. Limehill is less than a mile south from Armoy. Lime is quar 
ried extensively here, and is much purer than that at Carrivecashel, 
No. 29. 

31. Balleny is a mile north of Armoy, and about five miles south 
west of Ballyeastle, and 270 feet above sea level. There is a depth of 
25 feet of the limestone visible here: what is below the present bottom 
of the quarry is unknown-perhaps 20 or 40 feet more. A. large area of 

about eight acres has been excavated. To the west and north of this 
place is all bog, and so flat at this same level, without any hill or hum 
mock of other rock, for a mile or more, that it affords a strong pre 
sumption that all the flat bog has limestone under it, the same as at 
Balleny. If there be good grounds for this view, there may be 600 or 
800 acres of limestone under that bog, covered over only with some 
drift gravel, and the bog on top. The townlands adjacent, which oc 
cupy a part of the flat bog, and likely to contain limestone, are-Bal 
leny, north and east end; Ballykenver, north end; Bunshanacloney, 
east side; Monanclogh, west side; Magheramore, west side; Lower 

Moyarget, south end; Mazes, east border. 
32. Knocklayd. This mountain lies from one to four miles south 

of Ballyeastle. The limestone zone in it appears to lie level; and its 
X. I. A. PrRoc.-VOL. X. 2 q 
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outcrop is seen about half way up, and forms a circular ring or belt 
round the mountain of about a mile and a-half in diameter. The 
largest opening in the limestone now at work is on the west side, in 
the townland of Cape Castle, and there it is about 70 feet thick, and 
appears about the same in all the old quarries round the south face. 
The limestone lies here on mica slate, and is covered by basalt. The 
lower beds of any of the numerous excavations are not exposed; and it 
is not, therefore, known whether there is greensand or new red sand 
stone under it, or not. No sign of either appears at the Cape Castle 
quarry. They have not worked it yet to the bottom, as they appear 
to prefer making two or more stages, there being less danger to the 
quarrymen in that way than by throwing down large blocks of lime 
stone or basalt from the top of the quarry. 

33. Ballypatrick Hill lies east of Knocklayd, and is distant from it 
five miles. The limestone in this hill stands at 750 feet high. Its 
outcrop is in the form of an ellipsis, one and a-half miles long, in a 
north-west direction, by one mile wide. This district is about half 

way between Cushendall and Ballyeastle, and the road passes through 
the eastern border of the limestone. It is quarried here, but the thick 
ness cannot be ascertained, as it has been worked here only 8 or 10 feet 
deep from the surface. 

34. Carnlea Mountain. The limestone quarries on the west side of 
this mountain, in the townland of Ballyvennaght, are nearly two miles 
east of Ballypatrick. The rock stands here at 880 feet high. The oval 
cap of basalt which covers the limestone is about two miles long from 
north to south, and a mile wide. The three districts, Nos. 32, 33, and 
34, are very similar; each has an outcrop, forming a ring of chalk, round 
its cap of basalt. The limestone at each of those stations rests on mica 
slate, and in Knocklayd, Ballypatrick, and Carnanmore, it stands 
respectively at 870, 7.50, and 880 feet above sea level. Those little 
districts are, moreover, separated from each other by deep valleys, 
running north and south in the mica slate. 

35. West Torr. The chalk here stands at 900 feet high. It is 
nearly two miles long in a north-west direction, and half a mile wide. 
It joins, and is part of the same sheet as that under Carnlea, but it is 
not covered by trap. The south end of it rests on mica slate, and in 
that locality there is no new red sandstone under it. The north end 
rests on the coal-measures of Mturlogh Bay, and in that place there is 
a band of new red sandstone over those coal measures, intervening 
between them and the chalk. 

Where the line of the chalk commences, on the east of the green 
stone of Fair Head, that is, at its north end, a layer of greensand about 
three feet thick lies under it, containing quartzy pebbles. This ter 

minates to the south, where the coal-measures end. A bed of wacke 
occurs near the top of the chalk, 5 or 6 feet thick, apparently con 
formable with its beds, but, no doubt, has been protruded in a 
horizontal dike. 



287 

With West Ton may be put a detached piece of white limestone, 
which lies to the east of Carnlea, presenting nearly the same character. 
It runs nearly parallel to the shore, opposite Loughan Bay, between 
Torr Heacd and Runabay Head. It is two miles long, half a mile wide 
at the north end, and the southern half of the length is about a furlong 
wide. Like West Torr, No. 35, it is not covered with basalt, but in 
both the pasture is kind, green, and close, and the soil good for tillage, 
thus presenting a remarkable contrast to the herbage and soil of the 
great table land from Knocklayd eastward to the sea, which is covered 
with bog, and heath. This limestone district is from 500 to 600 feet 
high, and this circumstance points to the probability that the whole is 
a downthrow, from Carnlea, of the chalk and its suipporting mica slate. 
The line of this downthrow may be in the bed of a stream which runs 
north-east towards Torr Head for a mile. From the upper end of this 
mile it turns south-east by the valley of Ballinloughan, and continues 
to the towunland of Torcorr, near RIanabay Head. On the east of this 
district, new red sandstone appears under the chalk, as in Murlogh 
Bay. There is none visible on the west, this fact further suggesting the 
probability of the existence of a fault on the west side, along near the 
edge of the chalk, in which fault the new red sandstone lies buried. 

36. Larrybane Head (from Lair Ban, the white mare). I select 
this locality as worthy of note, because the perpendicular sea cliff here 
is white limestone from the top to the bottom. Some yards inland from 
the shore there is an Ordnance Survey height of 168 feet, and as the 
beds are quite level here, this may be taken as the least thickness of the 
limestone, for there is some of it under water. 

I should not pass this locality without making reference to Kenbane 
Head, two miles east of this station, because at this place, more decidedly 
than on any other point on the coast, the relations between the trap 
and chalk can be observed. A large piece of chalk, as it lay in its bed, 
apparently in a plastic state, has been separated from the rest of the 
mass below it, and doubled up into the form of a high arch, leaning to 
one side (the west). The bedding in this mass is known at a distance 
by the lines of flints in relief which appear on the face of it. It appears 
pushed up at one abutment, if I may so call the end of the arch, and 
much shattered at the other, many of the fragments being enclosed in 
the surrounding basaltic matter, which appears to have insinuated 
itself into every crevice that was open to receive it. These masses of 
imbedded chalk have all been altered more or less where they are in 
contact with the trap (see Fig. 3). 

37. Ballintoy village is near this place, No. 36. The limestone is 
under the street, which there measures 202 feet above sea level. 
Although the fields are covered with soil, and therefore the rock not 
visible, there is every reason to suppose that the beds are level under it, 
from Larrybane Head to this,- and if so, the chalk is above 200 feet thick 
at the village of Ballintoy. 

At the top of the cliff at Whitepark, a mile west of Ballintoy, two 
estimates were made of the thickness of it, the one made at the east 
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bounds of Magheraboy gave 200 feet; that near the west bounds of 
Clegnagh 210 feet. On the whole, the thickness; of the limestone at 
Ballintoy may be counted 210 feet, and this is the thickest part of it 
that is known in Ulster. 

Fig. 3. 

_~~~~~~~A4. 

Trap and Chalk at Kenbane Head. 

38. The Priest's Hole is immediately at the coast road side at the 
white rocks, two miles east of Portrush. Looking over the road fence 
at this place, the traveller sees the shore below, and the white cliffs, 
through a narrow, deep hole, only a few feet in diameter. The road 
appears to be 100 feet over the sea, and there is about 50 feet more 
of limestone above the road, to the bottom of the basalt, in all 150 feet; 
but the base of the limestone is not seen on the shore. It may be 200 
feet thick here, as it is at Ballintoy. I have thus followed the eastern 
escarpment of the chalk all the way from Balmer's Glen, near Moira, 
to Cushendall, which runs nearly parallel to.the shore for 40 miles, and 
continued the observations on the north coast to Portrush, about 30 

miles more. But there are two circumstances yet to be noticed that 
bear upon the inward dip, or basin shape of the chalk formation. The 
first of these is, that besides the immediate dip at the outcrop, in the 
vicinity of Belfast, which is westward all the way from stat.ion No. 3, 
at Aughnahough, to No. 8, Cave Hill, there exists a further corrobo 
ration of this view. An approximation to the amount of this dip may 
be made from the following facts: 

At Templepatrick there is a pretty extensive field of the chalk bare, 
without the usual covering of trap, and it stands at 180 feet above sea 
level. The eastern outcrop of it at Cave Hill is 750 feet high; the 
difference between these heights gives a fall westward from the outcrop 
at Cave Hill to Templepatrick of 570 feet in 6 miles, which is 95 feet 
in a mile, or nearly one degree. 

It is a curious coincidence that the same rate of inclination may be 
had by taking other data-that is from the top of Divis Mountain to the 
deepest part of the bottom of Lough Neagh, gives 95 feet in a mile. 
But, notwithstanding this, there is reason to believe that the chalk at 
Templepatrick has been a little upheaved from the bed surrounding it. 
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For, taking the slope of the surface from Divis to Lough Neagh, Divis 
is 1567 feet high; Lough Neagh is 48 feet above sea level; the distance 
between them on the Divis and Slieve Gallion section is 11 miles, 7 
furlongs; and these data turn out 128 feet fall in a mile; this is 
supposing that the thickness of the trap at the shore of Lough Neagh is 
the same as at the top of Divis, namely, 900 feet. This gives an angle 
of about one degree and one-third. This most probably is about the 
average dip on the east side of the great. basin, of which Lough Neagh 
and the Bann are in the bottom. From the Derry outcrop eastward 
the average dip is about the same. 

The second of the circumstances alluded to lies in the line of 
country between the stations No. 20, at Lurrig, and No. 26, at Ben 
Croaghan, in the Table, along the southern border of the mica slate. 
These stations are upon some of the most elevated positions occupied by 
the chalk in Antrim, as may be seen by reference to the Table; and from 
the outcrop, or a line passing through those stations, it will be seen that 
the chalk lies upon a bed sloping to the south-west. 

At Lurrig, on the east, No. 20, the chalk stands at 940 feet high; 
at Cloghglass Glen, No. 22, at 730; thus giving a fall of 210 feet in 
a south-west direction, in two miles, or 105 feet in a mile. 

At Ben Croaghan, No. 26, on the west, the position of the chalk is 
1254 feet high. At Corkey, No. 28, it is 400 feet; here is a fall of 854 
feet, in a direction 15? west of south, in five and a half miles, or 155 

feet in a mile. Both these cases show that the bottom plane of the 
chalk has a south-west average dip of about one degree and a half, ad 
joining the mica slate, and corroborate the view that the chalk formua 
tion in the north-east of Antrim dips towards Lough Neagh in basin 
shape, as it does in other places. 

I have shown in the Table, No. 2, the height of the chalk at seve 
ral stations on its outcrop, both in Antrim and Derry. From this out 
crop it dips inwards towards the Bann in both counties; but, besides 
this, there is a general dip of the outcrop in itself on both sides to the 
north, putting the chalk zone into the form of a trough or scoop, high 
on the south at Divis and Slieve Gallion, and low on the north coast. 

Yet on the north coast it does not dive into the ocean. There are un 
dulations and faults in it along the shore, the anticlinals of which affect 
a north and south direction; but, as a whole, upon that coast the ge 

neral dip is south, at a low angle, all the way from Magilligan, in 

Derry, by Portrush, Ballintoy, and Ballyeastle, to Murlogh Bay, and 
showing that it dips inwards in an irregular basin shape towards Lough 

Neagh, on at least three sides of the great basaltic area. 
Though the chalk assumes a basin shape, as just shown, in the ba 

saltic area, as a whole, yet there are irregulrities in it, especially 
towards the margin, in which it deviates from this form. These irre 
gularities appear mostly to have been produced by faults. Those 
faults on the north shore show change of level of the zone, by dis 
location, where parts are separated, and thrown up or down from ad 

joining parts. At Whitepark, near Ballintoy, the whole body of the 
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limestone is over the level of the sea, at its upper surface, 300 feet; at 
Bengore Hfead it is probably under it, at about 150 to 200 feet, making 
here a difference of between 400 and 500 feet in the surface of the 
chalk. At Port Braddon, where the two rocks join vertically, is pro 
bably the seat of this dislocation. I must defer the explanation of this 
to a future opportunity. 

The chalk in Knocklayd Mountain stands at 870 feet high; at Bal 
leny, one mile north of Armoy, it stands at 270 feet, making a dif 
ference of 600 feet in height: they are about a mile asunder. The 
band is nearly level at both places, showing that there must be a fault 
between them, which runs from Ballyeastle by the western base of 
Knocklayd, and so on southwards. I shall further describe this fault 
hereafter. 

Again, at Slieve Gallion, in Derry, the chalk stands at 1500 feet 
above sea level, while between Magherafelt and Coagh it varies from 
170 to 312, or it is 250 feet average, making a difference of 1250 feet 
between the band near the top of Slieve Galion and the equivalent of 
the same band in the low plateau at the eastern base of that mountain, 
between it and Lough Neagh. The fault in this case must be at the 
eastern base of Slieve Gallion, which is about three miles east from the 
patch of chalk near its summit. 

In the cases of Knocklayd and Slieve Gallion there are some sugges 
tions of a speculative character connected with them, worthy of a few 
observations. 

When we find chalk in the middle of Knocklayd 870 feet high, 
and similar chalk on the north shore at the level of the ocean, the beds 
of both lying level, whether should we say the Knocklayd chalk has 
been elevated from its original position, or the chalk of the shore de 
pressed? Either case would produce a disruption of the chalk, a dif 
ference of level, and the same effect. 

There are 1540 square miles of trap in Antrim and Derry, all in 
connexion, with chalk under it. It stretches from Ballintoy to Stew 
artstown, in a straight line, at nearly the same level, a distance of fifty 

miles. The Knocklayd platform of mica slate is 110 square miles. 
Standing still, or being elevated, whatever movement affected it pro 
bably affected it as a unit, all at one time together. It appears more 
rational to suppose that the small area- 10 square miles-was ele 
vated, than that the large one-1540 square miles-was depressed. 

We talk every day of the elevation of mountains, and say the Alps 
were elevated, or the Mourne Mountains. I believe the trap, at the 
usual general low level, was still; and that the Knocklayd platform of 
mica slate was put in motion, and was elevated in one mass together, 
parts of it undergoing slight modifications of level afterwards, from 
cracking and settling down. 

Again, on Slieve Gallion, in Derry, the patch of chalk, covered with 
trap, similar to that at Knocklayd, stands at 1500 feet above sea level; 
the low ground between Coagh and Magherafelt, composed of similar 
formation, forming a plateau between Slieve Gallion and Lough Neagb, 
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varies from 170 to 312, or say it is 250 feet average. This makes a 
difference of 1250 feet that the Slieve Gallion chalk was elevated above 
that in the Magherafelt plateau. 

From the east side, this patch, about half a square mile, appears 
decidedly to have been elevated; yet the aspect from the north-west 
side cannot be forgotten-that is, the very regular elevation of the 
chalk in Derry from the sea at Magilligan along the western escarp 

ment by Keady, Donald's Hill, Benbradagh, and Craig na shoke, to 
Slieve Gallion, ascending regularly all the way from sea level to the 
highest chalk in the two counties. From the western country this band 
does not appear in an unnatural position, but looks like the southern 
continuation of the ascending zone. This seems still the more natural, 
that the Sperrin Mountains of mica slate branch off westward at the 
same high level, south of Dungiven. 

That the Slieve Gallion mountain, however, on which this patch of 
chalk rests, has been itself elevated from a lower level, most probably 
that of the Magherafelt plateau, as just stated, is shown by the follow 
ing arguments:-It is situated between the valley of Balhinascreen, 

which is low ground, on the north, and the low ground about Cooks 
town, on the south. It forms the eastern and highest part of a ridge, 
composed of granite, greenstone, and metamorphic rocks, which ridge 
trends away south-west from this point, by Beleevnamore, Creggancon 
roe, and Termonmaguirk, to near Omagh. This ridge, so formed, of 
crystalline and metamorphic rocks, being quite distinct from the mica 
slate of the Sperrin Mountains, appears to have undergone a movement 
in itself, and to have been protruded, thus accounting for the elevation 
of Slieve Gallion, with its patch of chalk upon its back, independently 
of its proximity to the Sperrin or any other mountains. In each of 
those cases described, the chalk is covered by the trap of the country. 

Those differences of level proclaim that the movements which produced 
them took place subsequently to the deposition of the chalk and the 
eruption of the trap. 

PORPHYRY. 

The porphyry of Cushendall occupies a comparatively small district. 
It appears to have been connected in some way with the elevation of 
Lurgethan Mountain; and, if so, it is newer than the new red sand 
stone, with which it is in contact at Bellisk, and the chalk, and perhaps 
newer than the trap itself that caps that mountain; for it will be seen 
in the Table that the chalk in the north end of the mountain stands at 
about 940 feet high, while the same zone in Glenariff is under 100 
feet at the east side of the river at Barnahilly bridge. 

The little district surrounds the village of Cushendall. It is bounded 
on the east by the sea, and occupies the shore for half a mile, between 
the mouth of Cushendall River and the Coast Guard station at Bellisk. 

On the north and west the boundary forms a curve, convex to the north 
west, beginning at the mouth of the River Dall, passes 100 yards north 
of the schoolhouse, through the villages of Carnahagh and Tully, and 
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ends near the cross-road of Knockans south, at the lime kilne. The 
southern boundary passes a few yards south of the village of Knockans, 
a little to the south of Mount Edwards House, and so on to the Coast 
Guard station at Bellisk. It joins the Devonian brownstone at the 
mouth of the river, and occupies the coast for half a mile southward, to 
a little boat harbour, without rocks, a few yards wide, and 151) yards 
north of the Coast Guard station at Bellisk, to which I have just 
alluded. 

The whole area is nearly in the shape of a triangle. It occupies 
about three quarters of a square mile, and forms one continuous mass. 
GeologicaUy it is bounded by the brown Silurian grit on the north and 
west sides, and on the south by new red sandstone. It appears to 
have been protruded between those two rocks. It has many changes in 

its appearance. In colour it is composed of red, brown, and grey, 
passing into one another. On the shore it contains pebbles, and puts 
on the appearance of a coarse conglomerate-both pebbles and matrix 
being, however, crystalline. In a quarry immediately south of the 
town it assumes a dark bluish colour, and is crystalline: sometimes it 
resembles greenstone. Pieces of jasper have been got in it near the 
shore. 

The conglomeritic appearance of the porphyry, with its pebbles of 
brown quartz, and the conglomerate of the new red sandstone, near 
the Coast Guard station, have a striking resemblance to each other at 
the first glance, but there is no passage from one into the other. The 
very lowest beds of the new red sandstone, though full of large frag 
ments of the porphyry, have fine red sandy layers between them. The 
porphyry has no fine sand, nor any such layers. The new red sand 
stone contains rounded pieces of mica slate, up to six or nine inches in 
diameter. The porphyry has none of this rock. 

The porphyry, which disappears on the shore at Bellisk, rises gra 
dually, but with rather a hummocky surface, to about 400 feet above 
the sea at Knockan's fort, near the south-west angle, where it is quar 
ried for the roads. 

Half a mile north-west of Cushendall is Tiveari, a small hill, but 
steep and high for its breadth of base. It is a protrusion of crystalline 
greenstone. It is detached from the porphyry district of Cushendall. 

Sandy Brae Porphyry.-About five miles north-east of the town of 
Antrim this porphyry occurs: it forms a roundish district, of about 
three miles from north to south, and four miles from east to west, or 
about ten square miles. It is composed of six moderately-sized hills, 

with smaller ones between them. The heights of those hills on the 
Ordnance Maps are 

Feet. 
1. Tardree, three miles south-east of Kells village, . . 798 
2. Barnish, or Sandy Brae, four miles east of Kells, - 786 
3. Ballygowan, four miles eastward from Kells, . - 633 
4. Brown Dod, four miles south-east of Kells, - . 860 
5. Carnearny, the highest, three miles south-east of Kells, 1043 

Corby Knowe, two miles south-east of Kells, - . 598 
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Those hills stand upon rather a high base, but are all themselves 
comparatively low. They exhibit each a roundish outline-a character 
derived from the ready decomposition of the porphyry of which they 
are composed, and stand in strong contrast with the surface of the 
country which surrounds them, in which frequently appears the rocky 
character of a basaltic country. 

In reviewing a country like this, where there are two igneous rocks 
of different kinds of large extent-a very light-coloured porphyry, and 
a very dark-coloured trap, which appear not to be contemporaneous-it 
becomes a matter of interest to determine which of the two is the 
older rock. That they are not contemporaneous appears from the 
following comparisons:-1. The porphyry is of a very light colour, 
nearly white; the trap is of a very dark colour, nearly black; 2. The 
porphyry is highly crystalline and has a large portion of felspar crystals 
with some smoke quartz, either as crystals or nodules; the trap is usually 
compact and has no quartz crystals ; 3. The porphyry occurs in solid 

mountain masses. In the two great quarries at Tardree, where stones 
were got for the long bridge over the Lagan at Belfast, there is a height 
of face of 50 or 60 feet of it exposed. It has a great uniformity of 
colour and composition, and has no layers; the trap in all the sections 
near Belfastis entirely composed of layers usually differing in character 
some hard, some soft; these layers are often indeed irregular in their 
thickness, and often thin out to lenticular forms, but still they are layers. 

In the examination of the district, I had hoped somewhere on the 
exterior boundary of the porphyry to see one or more junctions in which 
I could see veins of the black trap thrown into the white porphyry, or 
veins of the porphyry penetrating the surrounding trap, and by this 
means determine which is the older rock, but I did not see any clear 
satisfactory junction of the two rocks in contact, nor is there a sign of 
any such junction round the porphyry district so far as I could discover. 
I crossed the boundary of the black and the white rocks several times, 
and saw the surface rock or excavations made in it frequently, but the 
junctions are obscured by drift or by a considerable depth of the decom 
posed sand of one or other of them-sometimes in broad green valleys, 
sometimes in shoulders of hills or sides of ridges, but nowhere a direct 
junction of the black rocks; and, therefore, I cannot say from junctions 

which is the older and which the newer. 
The tops of the porphyry hills of Carneary and B3rowndod are much 

higher points than any of the adjacent trap hills westward or southward, 
which decline away in elevation towards the River Main, at Randals 
town, or the shores of Lough Neagh. On the other hand, Collintop and 
other basaltic hills on the east, are higher than Browndod or the adja 
cent porphyry about Loon Burn. This appears to me as if at that side 
the trap of Collin were elevated by the porphyry. On the whole, my 
views lean to the opinion that the porphyry is newer than thetrap, and 
came up through it, the two being now greatly worn down by atmo 
spheric action and probable denudation. 

R.L.A.rPOC.- -VOL. X. 2 R 
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The porphyry at the east side of Browndod in an old excavation on 
the road side, has a reddish brown basis, containing embedded in it small 
concretions of smoke quartz, with earthy and glassy crystals of reddish 
felspar and olivine. At the Tardree quarries the felspar is white; to 
the east of this the rock is much weathered at the surface, its decompo 
sition giving rise to a sandy soil, from which the district on the north 
east is called Sandy Braes. 

At Barnish, half-a-mile to the east of the great Tardree quarry, the 
porphyry in one of the pits is constituted of horizontal layers of diffe 
rent colours from three inches to three feet in thickness. There are 
layers of red, layers of gray, and layers of white interstratified, if I 

may so call it, in a crystalline rock with each other. The whole of the 
decomposing rock in the pit is in a condition easily reducible to sand. 
This sand is used by the country gentlemen for thewalks in their pleasu-re 
grounds. By a little care in the pit, the red sand can be put in a heap, 
the white in a heap, and the gray in a heap, and thus a gentleman may 
have red walks, gray walks, or white walks, according to his taste; and 
this is not unusual for some miles from this place. 

On seeing this pit the idea suggested itself that it is possible those 
layers of different colours may once have been some of the red and gray 
slates so usual in the old graywacke rocks, altered from the dull argilla 
ceous stony aspect of the clay slate to a highly crystalline state, now 
easily decomposed into sand without altering much the colour. The level 
layers and the varieties of colour would both lead to this conclusion. 

Dubourdieu, in,his Statistical Survey of the county of Antrim, says 
that ' Pitchstone porphyry and pearlstone porphyry occur in parts of 
this district. Two large masses of each variety may be seen a few yards 
below the bridge across the Loon Burn on the road from Connor to 
Doagh. In the pitchstone porphyry the sound part in the interior is 
bluish black and has a shining and vitreous lustre; the surface weathers 
yellowish green of different shades, according to the advance of decay; 
common opal occurs in it, either in plates or small veins. In the pearl 
stone porphyry the colour is smoke gray, or bluish, with a pearly lustre; 
it is formed of very thin concentric coats." 

I went to Loon Burn, but was much disappointed: I saw no such 
large masses as Mr. Dubourdieu described-nothing that I would call a 
dyke. There is in a sandpit 20 yards below the road, and 30 yards south 
of the stream, a black string two inches thick, which might in depth 
become thicker. It has, indeed, that appearance, but the rock on both 
sides of it is in a decomposing state-in fact coarse brown sand passing 
into the harder black rock, that it is no easy matter to say what was the 
original thickness. I may, I think, safely say there is no such dyke 
-visible there now; either the dyke has been decomposed and grass or 
fturze grown over the place, or the original description was greatly 
exaggerated. 

All the porphyry about Loon Barn shows an unusually coarse condi 
tion of crystallization. In a decomposing state it can be raised in sand, 
the particles of which are as large as peas. 
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At Ballycloghan, a mile and a-half north-west of Broughshane, there 
is a protrusion of whitish fine-grained rock, which is quarried and cut 
for window sills and other economic uses in the country. A quarry is 
opened in it at the National Schoolhouse, and worked to the extent 
of half an acre. The rock in this quarry is of a whitish colour and 
very fine grain, and in this respect is totally unlike the rock of the 
Carnearny district just spoken of, which is in a high state of crystalliza 
tion. It has a vertical cleavage, by which it splits into flags from two 
to four or six inches in thickness, and is easily worked with punch or 
chisel. The mass in its course is generally decomposed into sand, 
coarse or fine, and seldom in the condition of solid hard rock at the 
surface. It appears to be a great dyke or protrusion running from the 
quarry at Ballycloghan to Lismacrogher on the north-west, a distance 
of about three miles. The low fiattish land in which it is supposed to 
occur, under the bog and drift, is from one-eighth to a quarter of a mile 
wide. On both sides of this low space the black trap appears in higher 
hummocks of rock. In this space, as the solid rock'is rarely seen at the 
surface, the line of the protrusion is traced by means of the subsoil, 

which appears in many places to be the rock decomposed into a whitish 
sand or gravel. 

Analysis cannot probably do much to determine what kind of rock 
this may be. I have shown some specimens of it to an able chemical 
friend, who, on examining it with a lens, said it is composed of the 
debris of granite well ground down and deposited in water. It has a 
large amount of quartz in the state of very fine sand, mixed with felspar 
reduced to clay, and a little'mica. The quartz is sometimes in fragments 
one-eighth of an inch in diameter; one such fragment appearing in about 
every two inches of the rock. There appears indeed to be alternating 
stripes of different shades of light gray and yellowish white colour, 
like sedimentary lines, so thin as to have about ten or fifteen to the 
inch, and those lines coincide exactly with the vertical cleavage lines 
if cleavage lines they be-to which I have alluded. 

This idea of its being a sedimentary rock presents a great difficulty 
in the case of a band of rock three miles long, and one-eighth to a 
quarter of a mile wide, surrounded by trap on every side, and thereby 
suggesting the idea that it came up through that trap from the depths 
below. It might have been deposited in water in level beds in the old 
times, then covered up with the other deposits up to the chalk and trap 
of the country; but how were the layers of this mass changed from a 
horizontal to a vertical position? Without working out this question 
to my own satisfaction, I must leave it to more able geologists to crack 
this nut. It is too hard for me. 

TRAP. 

All geologists now believe that trap is a rock of volcanic origin. 
The mass of which it is composed was melted in the depths of the earth 
by subterranean heat, and in that condition it broke or was forced up 
through the overlaying formations, was poured out, and spread over what 
ever fo-undation of other rocks happened to be in the way, as the lava 
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of a volcano does at present. In this way it covered over the chalk of 
Antrim, and the trap is itself now the surface rock in nine-tenths of 
the county. 

In the county of Antrim, which is nearly all covered over with 
trap at the surface, and which is sometimes arranged in layers, some 
times in lenticular masses, sometimes in large amorphous masses, the 
layers assume a level position. They appear to be guided in the first 
instance by the lie of chalk on which they rest, which may be said to 
be level. 

Fig. 4. 

AJ 

Alternting Layers of Trap and Ochre, resting on Chslk, at Garron Point. 

Fig. 4, is a diagram of the sectional view at Garron Point on the 

coast, 36 miles north of Belfast. The dark coloured layers represent 
solid hard trap; the lighter layers are of soft red ochre, alternating 

with the hard beds. Studying the well-exposed section in that place, 
leads to the conclusion that the whble trappean mass, which formns a 

precipice of about 600 feet high, as it rests on the white limestone, or 

indurated chalk there, has been produced from a submarine volcano, 
in which the ejected matter consisted of melted trap mixed with ashes. 

The hard beds are formed from the melted rock, thrown up in a -vol 

canic fissure or funnel., and spread out in the bottom of the sea; the 

red soft beds, formed out of the ashes, disseminated in the water, 

making a red sea, and deposited in calm water, as a red, soft bed of 

ochre, each bed of trap represeuting an eruption. 
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There must thus have been a succession of such eruptions until the 
fifteen or sixteen hard beds, with the alternating soft ones, were ac 
cumulated, which form the mural cliff above the road at Garron Point, 
which is one of the many picturesque features on the Antrim coast. 

Those layers appear to have been laid down in the bottom of the 
sea or ocean; and the whole of that bottom afterwards raised up to 
gether, by subterranean power, to the position in which we now see 
it, where the top of the mass is 760 feet above the level of the same 
ocean in which it was deposited. 

P1. XXIV. represents Bengore Head, on the north coast of An 
trim, near the Giant's Causeway. It shows layers of amorphouB and 
columnar trap, as well as a few of red ochre, alternating with them, 
which are visible in that headland, and which dive into the water to 
the east of it at Portmoon. The view at this place, with its alternat 
ing black and red layers, is analogous to that at Garron Point; but at 

Bengore Head there are two great layers of columnar trap, of which 
there is none at the former place. 

The measurements of the layers at Bengore head are as follow, and 
may be interesting. They are from a paper by Dr. Richardson, in 
"Phil. Trans.," 1808; the numbers correspond to those on PL XXIV.: 

Feet. 

2. Three thick layers of black, tabular, amorphous basalt, 80 

3. 
l occasionally containing zeolite, 

4 Several layers of black tabular basalt, divided by thin } 
6 ! seams of ochre, 

80 

7. Bole or red ochre, . . . . . . . 22 
8. Columnar basalt, the stratum which, at its west end, 

forms the Causeway where it dips into the sea, . 44 
9. Irregularly prismatic basalt, with red ochre and brec 

ciated trap; in this bed the wacke and wood coal, 
or lignite of Port Noffer, occur, . . . 54 

10. Columnar basalt, the upper range of pillars at Ben 
gore, rather coarsely articulated, . . . . 54 

From the top of Bengore head, going eastward, 
other layers crop out, as follow: 

11. Coarsely columnar basalt, . . . . . 10 
12. Intermediate between bole and basalt, . . . 8 
13. Columnar basalt begins near Berryaduna Isles, east 

of Bengore Head, . . . . . . 7 
14. Basalt irregularly prismatic, by Dunseverick, . . 60 
15. Red ochre, or bole, . . . . . . 9 
16. Basalt, irregularly prismatic, . . . . . 60 

Total, . 488 

I give these views to show that those hard layers of black rock, 
alternating with soft layers of red rock here, are suggestive of the 
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formation of strata, such as we see in all the sedimentary rooks, and a 
remarkable analogy may be observed between them. In the Old Red 
Sandstone, in the carboniferous system for instance, the group is com 
posed of beds of hard, red, gritty rick, two or four feet thick, alternat 
ing with beds of soft, red, clayey shale, showing that in this, a sedi 
ineitary group, hard, quartzose beds, and soft, argillaceous beds succeed 

each other, like the hard basalt and the soft ochre beds of Antrim. 
The older rocks of the primary and transition systems present a 

similar arrangement. Hard, gritty beds are found alterating with 
soft, fine, slaty beds, each kind often varying in colour, as grey, green, 
brown or red; -and in thickness, from a few inches to 20, 50, or 100 
feet, or more. 

The fusibility of igneous rocks generally exceeds that of other 
rocks, for the alkaline, earthy, and ferruginous bases which they con 
tain make easily fusible salts, with the large qunatity of silica, which 

would be otherwise so refractory an ingredient. 
The layers of trap, as we see them at Garron Point, Fig. 4, and 

many other good sections, are diversified: some are hard, some soft; 
they are mostly gray or blackish, with a few red. In aspect they are 
unlike individually; yet, on the whole, they have a general resem 
blance, and any single layer would be known to belong to the family. 
They are persistent, nd often one layer can be seen in the face 
of the cliff for a hundred feet, or from that to a thousand feet or 
more, without much variation of thickness. At this locality the layers 
are from two to six feet thick, and resemble the beds in a regular 
quarry; but this local regularity does not extend, by any means, over 
large areas. 

As I shall have occasion to make frequent reference to the geography 
of the north coast of Antrim, in the following observations I think it 
desirable to give a statement in tabular form, showing the names of the 
bays and headlands from the Bushfoot to Ballycastle, with the heights 
of those headlands above sea level: 

Names and Heights of the Princsipal Headlands on the North Cost of 
Antrim, and of the Bays or Ports between them.-See PF. XXV. 

HEADLANDS AND BAYS. 
Feet high. 

1. Runkerry Point, west of Portcoon, . . . . 119 

Portcoon Cave. 

2. Point, east of Same, . . . . . . . 142 

Portnabaw. 

3. Weir's Snoot, opposite Great Stookaun, . . . 283 

Port Ganniv. 

4. Causeway, top of cliff, . . . . . . 307 

Port Noffer. 
5. Roveran Valley Head, . . . . . . 327 
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Port Reostan. Feet high. 

6. Chimney Tops, summit, . . . . . 380 

Port na Spania. 

7. Ben an ouran, . . . . . 392 

Port na Calltan. 

8. Headland, . . . . . . . 373 

Port na Tober. 

9. Plaiskin Head, . . . . . . . 395j 

Port Ptalkin. 

10. Benbane, 332 
11. Headland, Port na Truin, . . . 345 
12. Bengore Head, 367 

Portfad. 

13. Contham Head, . . . . . . . 259 

Port Moon. 

14. At Island, top of Cliff, . . . . . . 117 
15. Dunseverick-on-the-Shore, . . . . . . 142 
16. Templestragh, . . . . . . . 87 

Whitepark Bay. 

17. Ballintoy, Flagstaff, . . . . . . . 139 

Boheeshane Bay. 

18. Larry Bane Read, . . . . . . . 168 

Larry Bane Bay. 

19. Carrickarede, . . . . . . 290 

Portmore. 

20. Kenbane Head, . . . . . . . 220 

Ballycastle Bay. 

21. Croaghateemore, two miles east of Ballyeastle, . 433 
22. Fair Head, four miles east of Ballyeastle, . . 636 

The word trap, in the sense in which I use it, includes a great num 
ber of rocks of analogous chemical composition, containing the same 
bases and silica, and only slightly differing in their relative propor 
tions. The same rock, too, may exhibit great diversity in aggregation, 
being soft, hard, compact, crystalline, vesicular, without much variation 
in composition. Geologists have been more or less successful in provid 
ing names for all these varieties. 

In the following observations, however, I deem it advisable to 
avoid a voluminous, and perhaps embarrassing nomenclature, got from 
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books, from museums, or even from mountains, and to adopt one so 
simple as will be barely sufficient to show such physical differences as 
are easily perceptible to the eye, either in hardness, grain, or colour, in 
traversing the country. 

Fig. ,5. 

7-~~~~~~~~~~~~' 

Curved Balsaltic Columns, about 50 feet high, resting on Chalk, at 
WVhite 

Head, 

near Carrickfergus. 

In taking a glance over the basaltic country of Derry and Antrim, 
it might be thought that the trap, or basalt, is all composed of one 

great eruption of melted matter, pouredl out at once over the white 
limestone, or chalk, as it then existed; but this notion does not stand 
the test of reasoning. In well-exposed sections, it is seen all in level 

layers, and it is much more in accordance with what we see in nature, 

to suppose that each la-yer was a distinct eruption, for it generally 
makes a distinct variety of rock. Neither does it appear that any one 
kind was poured out at one time over the whole area. At Aughna 

hough (Fig. I, p. 275) soft blackish wacke' (b, b, b,) rests on the white 
limestone, and therefore appears to have been the first rock spread out 
in that place. At Cave Hill, it is -nearly similar. At Whitehead, near 

Carrickfergus, the chalk is covered by hard, columnar trap (Fig. 5), 
exhibiting some of the most magnificent curvinig columns in the 
country, 50 feet in height, with soft, level layers covering them at 

top. At Fair Head, it is greenstone, and rests both on chalk and on 

coal-measures, at Murlogh Bay, Pl. XXVI. At Bengore Head, tabular 

trap (P1. XXIV.) is the lowest rock visible; but there may be other 
varieties, for the underlying rock is below the sea level. In fact, there 
is no regular succession of the basaltic layers, either high up in the 

mnass or low down immediately on the chalk. 
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Again, at Aughuahough (Fig. 1) the succession of the layers is not like 
that at White Head (Fig. 5); nor like that at Garron Point, (Fig. 4); 
nor like that at Fair Head, in Murlogh Bay (P1. XXVI.); nor like that 
at Bengore Head, near the Causeway (PL XXIV.). The section in all 
those localities are widely different; and even the layers of trap in 
the same section-say at Garron Point, or at Bengore Head-are not 
alike. There are alternate hard and soft layers; sometimes a layer of 
bole or ochre; sometimes hard, black trap; sometimes soft. A layer 
is often seen in form of a lenticular mass, and thins out to nothing; 
then is succeeded horizontally by another; and this is the case, 
especially where they are thick. The trap of Antrim, therefore, accord 
ing to. the view I take of it, does not consist of one great flow, but of 

many different flows, coming from different sources. Since, then, there 
is no regular succession from the chalk upwards, the few kinds I 

may select as descriptive rocks I will arrange and describe in alpha 
betical order. I shill divide the trap rocks into eight kinds, which 
wiUl include the most extensive, and the most easily recognized; and 
I shall point out a few localities where each kind is well developed, 
and any other matter I know in each locality that may be of interest 
to the geologist. 

The varieties are 
1. Amorphous trap. 5. Greenstone. 
2. Brecciated trap. 6. Ochre, or bole. 
3. Columnar trap. 7. Tabular trap. 
4. Concretionary trap. 8. Wacke. 

1. Amorphous Trap.-This is the hard kind, which crowns many of 
the highest hills. It appears to be the upper layer, being next the 
surface of the land in most places; but it is also common in the middle 
layers of a section. Its layers are of indefinite thickness, being some 
times 5 feet; sometimes 60 feet thick; and it occurs in irregular, 
lenticular masses mostly. It is frequently quarried on the road sides, 
for the use of the roads; and an excellent material it is. The features 
of all those hard traps-the amorphous, the brecciated, the columnar, 
the concretionary, and the tabular, are easily recognized on the great 
scale, in the hills; but when broken into small fragments, such as are 
used on road they cannot be well distinguished from each other in 
hand specimens. In Pl. XXIV., the beds Nos. 1, 2, 3, are characteristic 
of this kind. 

2. Breociated Trap.-This kind occurs in layers of from 10 to 60 
feet in thickness on the north coast. It is not common in the interior 
of the country. It is plentfful in the vicinity of the Giant's Causeway. 
The high precipice to the east of the little road that leads from the 
hotel down to the Causeway is composed of it. There are many large, 
roundish masses of it on the shore, at the water's edge, about the 
Causeway itself, which tumbled down from the adjacent cliff; and the 
fragmentary appearance they present is very characteristic of this kind. 
There is a layer mostly composed of this rock, between the two princi 
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pal layers of columnar trap at Plaiskin, and along the north coast, two 
miles long and 60 feet thick, extending from the Causeway to Port 
Moon. This layer, however, is not brecciated throughout; there are 
some small lenticular layers of red ochre in it, and also layers of black 
tabular trap in parts of it, full of cavities and air-holes; but the brec 
ciated character is prevalent. The lignite bed, six feet thick, got close 
to the Causeway, occurs in it. 

3. Columnar Trap is that kind which occurs in columns. The 
columns seem, in every case, to assume the position of being at right 
angles, as near as may be, to the two surfaces between which the melted 

mass was injected; for it appears to me that layers of columnar trap, 
whether in a vertical position, sloping or horizontal, have been always 
injected into fissures made in larger solid masses. 

At Bengore Head, Point Plaiskin, and the Causeway (see PI. 
XXIV.), columnar trap shows itself in two grand layers; the upper 
one, No. 10, standing in rather coarse pillars, 60 feet high, like a vast 
colonnade; next is the layer of brecciated trap, 60 feet thick, No. 9, just 
described; and below this is the lower range of columns, No. 8, about 
40 feet high. This latter is much more perfect in its articulation than 
the upper layer. The Giant's Causeway is at the west end of it, and 
forms a part of it. 

Fig. 6. 

Concretionary Trap, or "Onion" Basalt on the Roadside, near the Causeway. 

4. Concretionary Trap is that kind which appears in round ball, 
and decomposes in concentric layers, which shed off like the coats of i.n 
onion. Those balls occur from three inches or less in diameter to three 
feet; they are sometimes ten feet or more. They are very hard when 
quarried fresh, but in time, by exposure, shed off layers by degrees, till 
the ball is reduced to nothing. The sketch (Fig. 6), taken at the road 
side leading from the hotel down to the Causeway, shows the appearance 
of a mass of this kind, and gives an idea of how it decomposes. It is 
common through the country. The finest I know of this kind is on the 
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shore under high water mark, halfa-mile south-east of Culdaff House, 
in fonegal. This kind is sometimes called onion basalt. 

5. Greenstone is a granular rock, composed principally of two sub 
stalces-felspar and horublende. The felspar is imperfectly crystalized 
and is more abundant in this rock than in basalt. Greenstone is rather 
a scarce rock in Antrim. It occurs at Fair Head in a great overflow, 

which covers that promontory. This overflow appears in enormous 
vertical prismatic masses, often quadrilateral, which are destitute of the 
regular articulation and neatness of form which distinguish the basaltic 
pillar of the Causeway. A single rude column is seen standing at 
the Gray Man's Path. It appears to be formed of a bundle of 
smaller ones which decompose into similar masses of unequal sizes. The 
greatest height of the precipice is 317 feet, and nearly perpendicular. 
The concretions of this greenstone are distinct and large. It also con 
tains augite. 

Slievemish, or Sleamish, is composed entirely of greenstone. It is 
seven miles east of Ballymena; it is 1437 feet high; the sides are steep, 
and it forms a gigantic landmark in the country, and can be seen for 

many miles to the north, west, and south of Lough Neagh. It is longer 
in a north and south direction than from east to west. The greenstone 
of this mountain is fine-grained, and the crystallization more perfect than 
usual. The felspar is of a brownish red colour. 

The hill of Tievear6, half a mile west of Cushendall, is an eruption 
of greenstone. It is in form of a truncated cone, very steep at the sides, 
and roundish on the top. The greenstone is highly crystalline, the 
crystals large, and the rock rather porous, so that it admits water, and 
easily falls away by decomposition. 

Red Ochre or Bol.-This is a soft rock. It occurs on the north coast 
of Antrim in layers from three inches to two or three feet in thickness, 
between the tabular masses of trap about Bengore Head and the Cause 
way (Pls. XXIV. and XXV.). Some of the red layers are from 10 to 15 
feet thick or more. On the north-east face of Trostan mountain, 
three miles suth west of Cushendall, a layer is 30 feet thick and 

half a mile long or more. Many layers of it are interstratified with 
the black layers of hard and soft trap at Garron Point (Fig. 4). 

About 10 chains south of the Bull's Eye Waterfall, near Glenarm, 
there is a perpendicular cliff of it on the river side about 40 feet 
high. Some of the layers in this cliff are bard, some red, and 
some a lac colour, so soft and soapy that they could be easily cut 

with a knife like a piece of soft chalk; the layers are from two 
to four feet thick, and in some are imbedded clear quartz crystals the 
size of grains of partridge shot, with double pyramids complete. 

7. Tabular Trap.-This rock is well developed at Bengore Head, on 
the north coast (PL XXIV., beds Nos. 1, 2 3). It is there spread out 
in black layers, nearly horizontal, from 5 to 15 feet in thickness, and 
from a furlong to a mile in length. The black layers (Nos. 4, 5, 6) are 
separated from each other by thinner layers of red ochre, from three 
inches in thickness to three feet; sometimes much more. This bole or 
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ochre is of a red colour, sometimes of a brilliant scarlet, which makes a 
striking contrast with the black layers as they alternate in the face of 
the precipice. 

lVackd.-Lyall says " this is a soft and earthy variety of trap, having 
an argillaceous aspect; it resembles indurated clay, and, when scratched, 
exhibits a shining streak."7 I have seen specimens of rock called wack4, 
named by a German mineralogist, not at all answering to this description. 
Nevertheless, the description appears to me to be a good one, and appli 
cable to a great quantity of rock in Antrim. It has very much the 
aspect of certain thick-beddedblackshales, containing round balls, which 
occur in coal-measures in Limerick and Kerry, but is of course, as com 
pared to those of Limerick shales, deficient in the accompanying stratified 
beds. Like those shales, the wacke decomposes when exposed to the 
weather. It appears to have been the first trap formed in Antrim, as it 
lies in many places the first layer over the chalk. This is the case at 

Aughnahough, at No. 3 in the Table, and a great part of the way from 
that to Cave Hill; at Dundrossan, a mile north of Portmuck in Island 

Magee. At Dunluce Castle it is mixed with harder layers, and the same 
condition of it is visible in the cliffs at Garron Point (Fig. 4). In short 
there is no kind of trap so generaL 

Fair Head (Pl. XXVI.) and Bengore Head (Pl. XXIV.) are the 
two most prominent features on the northern part of the coast of An 
trim; and, for reasons which I shall adduce, it appears to me that there 

was a volcanic vent, or crater on the great scale, in the vicinity of each 
of those headlands. Probably there were more than two, but those 
two localities exhibit features which cannot be ascribed to any other 
origin. 

At the east side of Fair Head, the greenstone is seen at Murlogh 
Bay, resting on chalk, and on coal-measures at its southern boundary, 
on the flank of Carnanmore Mountain. It is quite thin; but proceed 
ing northward it gets thicker, until at last it is terminated at the point 
of Fair Head (Pl. XXVI.) by a perpendicular precipice, 317 feet high, 
all one kind of greenstone, without horizontal joints. From the base of 
this precipice there is a talus, sloping down to the sea, principally com 
posed of huge blocks of greenstone which fell from the face of the pre 
cipice. These blocks are of monstrous size, and are scattered wildly 
about. Immediately about Fair Head this mass of greenstone rests on 
coal-measures. From the northern end of the trap, which is the highest 
(636 feet), the surface slopes inwards to the south. This slope indi 
cates that the source from which the flow came, in a fluid state, lay to 
the north, and that the vent by which it was emptied lay in that direc 
tion; also that there was in fact a mountain of it to the north of Fair 

Head, of which the present headland is but a small remnant. The pre 
cipitous character of the shore about Fair Head, and along the north 
coast, through the collietry from this to Ballyeastle, gives the idea of a 
great broken-down volcanic crater-accompanied, perhaps, by a fault. 
'lThe shore from Fair Head to Ballyeastle is the south side of such fault; 

the north side is gone down, and sunk under the ocean. 
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The greatest depth of the channel between Rathlin and Antrim is 
53 fathoms = 318 feet; the height of Fair Head, 634 feet: these, added 
together, make 952 feet-the probable downthrow to the north of the 
above fault. 

The greenstone of this place (Fair Head) is very coarse in the 
grain, very heavy, and very hard, and is attracted by a magnet. Indeed, 
so unusual is the effect of it on the magnetic needle, that a small com 
pass, placed on the rock at the top of the cliff, at several points within 
a space of ten feet, showed the needle sometimes pointing to the north 
sometimes it settles at the south, or the east, or west. 

There is one passage down from the top to the bottom of the cliff, in 
the Grey Man's Path, which is an incision in the face of the precipice, 
occasioned by the disintegration of the trap in a whin dyke. There is a 
slope in this fissure, which, though steep, is convenient enough to 
descend by. But below what a scene! The slope from the bottom of 
the precipice, as I have just stated, is covered by huge fragments of 
squarish columns, of every size, which fell down from the cliff, and 
form a wonderful talus, sloping down to the sea at an angle of 400 to 
50?. A regiment of soldiers might go underground at the same time, 
in the openings between those immense blocks, many of them twelve 
yards long, by five or six in breadth and depth. I measured one, 
which weighs nearly 2000 tons, and many others are equal, or 
nearly so. 

The greenstone of this headland appears to have flowed over the 
coal-measures, the chalk, and any rock that lay in its way. Whether 
this greenstone came up in a fissure, or Whether it flowed from a crater 
lying to the north, cannot be told. I believe in the crater, for reasons 
I shall state presently. 

At Bengore Head something similar seems to have taken place. 
The height of this headland is 367 feet above the ocean level, but the 
rocks are all on a lower level here. The chalk, which about Murlogh 
Bay stands at 700 to 800 feet above the sea, is at Bengore Head under 
the ocean level-it is not known how much. The chalk, however, 
both east of Bengore Head at Port Braddan, and west of it at the Bush 
foot, peeps up over the water. The whole volume of the layers of 
trap about Beengore Head, looking southward, from the sea, form a 
great filat arch (Pl. XXV.). Taking the lower columnar layer, which 
is well marked, as an index to point out this arch, it emerges from the 
sea at the Causeway, which forms a part of it, and rises gradually in the 
face of the cliff eastward to 189 feet at Bengore Head. It falls east 

ward regularly again to Portmoon, where it sinks ;nto the ocean. The 
distance from the Causeway, where it emerges from the water, to Port 
moon, where it sinks under it again, is two miles, at sea leveL 

These figures give the dimensions of the arch, and the layers above 
and below at this locality are parallel to this and to each other. I shall 
enter more fully into the detail of those layers presently. 

If the general appearance of Fair Head-with its steep precipices, 
and broken, bold outline-suggests the idea that it lies in the vicinity 
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of an old crater, the appearances about Bengore Head convey the same 
idea in a still more striking manner. Looking from the sea at the land, 
it is like the ruins of the internal part of one side of a crater. The se 
veral successive layers erupted, and spread out, one over another, are 
there, clear and visible, and leave no doubt of the existence of a former 
volcano. Considering, then, that the crater of an ancient volcano exists 
in the present ocean-say a quarter of a mile north of Fair Head, and a 
similar crater a quarter of a mile north of Bengore Head-considering 
also the abrupt, precipitous character of the northern coast, from Fair 

Head, through the coal-measures at Ballycastle, by the headlands about 
Bengore Head, and on to Magilligan, in Derry-the conclusion is ine 
vitable that a fault exists along, near the north coast, probably through 
the centres of the two craters, from Fair Head by Bengore Head and 

Magilligan, into Lough Foyle. All the rock to the north of this line 
has gone down, or the dry land to the south of it has been heaved up. 

At Bengore Head, the highest part of the land in the immediate vici 
nity is at the top of the cliffs on the coast. From that the surface, 
which is the top of the upper columnar layer of trap, slopes back south 
wards for some furlongs, as it does at Fair Head. All the layers have 
a southern dip, and the stratified rocks on this part of the coast, that is 
the coal-measures, the lias, and the chalk, where they appear above the 
level of the water, have all a southern dip also, at a low angle, geine 
rally from 5? to 10. Those latter rocks do not appear to be much dis 
turbed since they were first deposited; the beds or the layers do not 
appear anywhere upset on their edges, as they do in the older rocks. 
The trap layers especially are near to the angle at which they were ori 
ginally spread out, and the rise to the north seaward along the coast 
appears to confirm the idea that there was higher land to the north than 
we now see at the time of the eruptions which compose the present 
layers of the shore, and that the upper layers of liquid lava flowed from 
their sources to the south in this locality. 

This section at Bengore Read, however, is not typical of sections in 
the county generally. The section (Fig. 4) at Garron Point, which is 
also well exposed, consists of a much greater number of layers, and 
those much thinner, the thickest of them seldom exceeding eight or ten 
feet, and more generally from three to six feet. There are no columnar 
layers, and no thick layers of tabular trap; there are a few of red or 
brownish-red ochre, the rest are all hard and soft dark-coloured layers, 
often alternating. Indeed it may be said of the trap sections of Antrim 
that there are no two of them alike at five miles distance. 

The basalt ends at Port Braddan, in a vertical fault, where it joins 
the chalk of Whitepark and Ballintoy; this part of the coast further 
showing that the chalk at Whitepark has been heaved up, or the rocks 
about Bengore Head relatively let down. 

The section at Bengore Head suggests a few ideas for speculation 
regarding the succession of the layers. It appears to me that the layers 
of tabular trap that now lie immediately upon the chalk were the first 
that were erupted and deposited in each locality, and, in a general way, 
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the next above the first was the second that was formed, and so on; 
but the layers of columnar trap appear to me to be an exception to this 
rule: they appear to have been the last that were produced in the suc 
cession at Bengore Head. 

We find that vertical trap dykes consist often of a series of columns 
of four, five, six, or seven sides, exactly similr in form to those at 
Bengore Head, but not similar in position. The Bengore Head co 
lumns all affect a vertical position; those in the dykes are hori 
zontal. In both cases the axis of the column is at right angles 
to the sides or surfaces between which the melted matter of the 
trap was injected; and this law appears to be general in all eas 
of injected trap, whether the fissures which received it were ver 
tical, horizontal, or sloping. Cases are often met with of trap dykes 

where part of the dyke is vertical and a part turns into a hori 
zontal position. In this case, as well as in the others, the columnar 
structure is changed in position, according to the change in direc 
tion of the dyke, and the axes of the columns are still at right an 
gles to the cooling surfaces of hard rock that existed when the fissure 
was formed, and the melted matter poured into it. 

All the varieties of trap, the most dense heavy black basalt, 
and the most porous white lava; the hard rough trachyte and the 
soft red bole are composed for the most part of the same elementary sub 
stances. Since this is the case, they must have been produced under 
different conditions. Some of the flows were erupted in deep water 
in the bottom of an ocean, some poured out in the atmosphere, and some 
into fissures in cold hard rocks, which were split up or dislocated by 
subterraneous expansive power, thow fissures affording a facility for 
the melted lava to penetrate them, ead there harden into rock as hard 
as that which ecloses it. 

It appears to me that the trap rocks of Autrim have been produced 
under the following conditions:-The black vesicular tabular trap which 
it is believed lies next over the chalk on the north coast, about Bengore 

Head, was erupted in a deep ooean, and spread out in liquid masses over 
the rocky bottom of that ocean, generating steam which produced the 
cells in the mas. The water cooled it quickly without giving time for 
crystallization; hence its dull rough fractutre. In this manner I suppose 
the black beds NYs. 1, 2, 3, on the section (Pl. XXIV.) were produced, 

which amount to about 80 feet over the water. 
I believe the ochre or red bole was volcanic ashes thrown up in the 

eruption, and disseminated in the water, making literally a red sea. 
When the energy of the first burst of volcanic action was partly swnt, 

there came a time of rest, and in a calm, part of the red sediment was 
deposited, making a layer of ochre. Over this again was erupted and 
spread out another layer of the fused matter of the black rock; then in 
a second calm, another deposit of red ashes as before. In this manner 
was produced the altemations of black rock and red ochre layers, as we 
see them about Bengore Head (PL XXIV.), numbered on the section 4, 
5, 6. No. 7 is a bed of red ochre 22 feet thick, produced in the sme 
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way, with probably a longer period of calm and a greater accumulation 
of the red sediment. The next layer I suppose was No. 9, then Nos. 11, 
12, 14, and 16, al thick layers of irregular trap, some of it mixed bole 
and basalt, some brecciated, some coarsely columnar, and some irregu 
larly prismatic. 

I have already said that in columnar masses, in all positions, the axes 
of the columns are at right angles to the cooling surfaces. The layers 
I have been just describing fall in as having been erupted one after 
another very naturally tabular trap, bole or ochre, and mixed trape. 
The columnar layers cannot be accounted for by being thrown up in cold 
water; in that case they would be like the tabular trap Nos. 1, 2, 3. 
Nor does it appear how they could be produced in air; they would be 
porous or vesicular lavas; they would not in either of those conditions 
crystallize with the columnar structure. It appears to me that they 
were produced as whin dykes are supposed to have been produced; that 
is, by red hot fluid trap being poured into crevices and fissures opened 
in the rocks by the agency of gas or steam, generated by subterranean 
heat. 

At Fair Head, the great mass of green stone is not articulated in 
columns like the Causeway layer, and we therefore musL attribute 
the manner of its production to some other process. From its being 320 
feet thick at the north edge (see Pl. XXVI.), and about 10 to 20 feet 
at the south, this difference being in a mile of length, it appears to have 
been most probably one great flow, and covered the ground round about in 
circular form at the time. This thinning out to the south would indi 
cate that the vent from which it was erupted was situated to the north, 
as already stated. This flow might have been in air; it might have 
been in a deep sea; there is only a small part of the circle remaining 
now. All the eastern half, and all the northern part, together with the 
crater and its adjuncts, appear to have sunk into the ocean since. I have 
already given a description of this mass of greenstone, of its nature and 
articulation. 

Under the greenstone at Fair Head, there is a columnar layer in the 
coal-measures with columns 50 feet long and about 30 inches in diameter, 

well articulated like those at Bengore Head, but thicker. This great 
layer lies parallel to the bedding of the coal-measures. It is visible on 
the east side of Fair Head, a little to the south of the Gray Man's Path. 

There is also a second columnar layer under the last-mentioned, and 
parallel to it, three feet thick, with columns about six inches diameter, 
but imperfectly articulated. I suppose these two layers to have been 
produiced in the same manner and at the same time as the columnar 
layers at Bengore Head. 

Columnar Trap at White Head (see Fig. 5, p. 300).-The coluzmns here 
rest directly on the chalk, and the top of that rock in this locality assumes 
a basin shape, into which the trap was injected. From the bottom of 
this hollow the columns curve upward, their vertical joints being as 
usual at right angles to the curved surface of the base on which they 
stand; the curved columns are from three to four feet in diameter at 
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their bases, but grow gradually smaller upwards, to about half that 
thickness at the top; two columns below often merge into one at about 
six feet down from the top, and sometimes three at the base join into 
one above, but that one is. thicker than where it separates into two or 
three lower down. The columns are about 50 feet in height, and form 
one of the finest as well as the most singular of the columnar faqades of 
Antrim. 

If the view I take of the formation of columnar ranges of trap be 
correct, this .50 feet layer lying directly on the chalk must have been 
the last mass of trap erupted atWhite Head, and injected from its source 
into this position. Under other circumstances, I should say that the 

mass lying on the chalk would have been the first. 
The Giant's Causeway has got a name of wide-spread celebrity. It 

is a low and rather irregular platform of basaltic rock running out north 
ward into the sea from the bottom of a high clif. It resembles a quay 
or a road, a few feet higher on the east side than on the west. At low 
water it is about 210 yards long from the passage cut through it at 
the south to the north end, where its dips intb the sea. It is about 50 
yards wide at the south end, and from 5 to 10 at the point. It is 
composed of a single layer of basalt about 40 feet thick, reposing nearly 
in a horizontal position; this layer is composed of a number of upright 
columns standing on end, and so closely packed together that the blade 
of a knife could be scarcely put between any two of them. It forms a 
polygonal pavement on the top, reminding one of the cells of a honey 
comb, or of the wood pavements nowpretty well known in large towns; 
it is even enough on the surface to walk upon. The columns are from 
14 to 18 inches in diameter; every one is a prism, mostly of six sides 
as it stands on end, but the sides are not equal. Some of the columns 
have five sides, and a few four; some also have seven sides or eight, and 
the guides show one with nine, but there are ten times as many with 
six sides as there are of all the other put together. 

No two sides of a column are equal; the six sides of any one column 
are respectively equal to the adjacent sides of the surtounding columns. 

Whether those sides be long or short, they all meet exactly at the 
angles, where there are no interstices or opens of any kind. A 
single column is usulally bounded by six planes, each a regular pa 
rallelogram, from bottom to top, the whole like one long stone, with 
six angles. Besides the vertical joints which separate the columns, 
there are cross joints also in every column. Those cross joints are 
seldom visible when the column is in situ; but when it is quarried, the 
stone breaks across at every joint. These joints are not regular planes. 
There is a convex and a concave surface in each, which fit with great 
exactness. The convex surface is usually uppermost on every piece, 
but not always. On account of the convex and concave surfaces in a 
joint, there is always a space where the stone on the concave side is 
prolonged, and reaches two or three inches over the convex joint at the 
angle, making there a sharp point. These points are called spurs. They 

mostly break off in the quiarrying. 
R. I. A. PROC.-YOL. X. 2 T 
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Fig. 7, called the Lady's Chair, is from a photographic sketch, 
looking eastward up the Blope from the west side of the Causeway. It 
shows the articulations of the joints, both vertical and horizontal; 
some of the latter convex and some concave. The points called spurs 
referred to in the last paragraph, are seen broken off in several of the 
blocks. Half an inch from the base, near the left hand corner, some 
water is seen m a black spot of oval form, resting in the hollow of one 
of the columns. Visitors can walk over this slope with facility. 

Fig. 7. 

BsatcColumns, at the Giant's Causeway, called6 "The Lady's Chair." 

At the south end of the Causeway is a whin dyke, about 1 0 feet wide, 
,which. cuts through the Causeway itself. This dyke has had the effect of 

elevating the columns, which come in contact with it on the west side, 
so that the present position of the columns; shows the sloping outwards, 
at an angle of about 110"P. The guides call this group the Giant's Artil 
lery, or the Giant's Cannon. It is worthy of remark, that the columns 
are as complete as any others about the Causeway, and that they must 
have been hardened and crystallized before the intrusion of the melted 
matter of the dyke. 

The eastern fagade of the Causeway is called the Giant's Loom, and 
the longest column in the loom is 34 feet. Some of them have 38 
joints visible. The base of the layer at the loom is not visible at low 

water. As it rises, however, in the cliff to the east, it is seen in its 
continuation to rest on red ochre. 

In the Giant's Organ, a noble fagade, which is situated at the east 
side of Port Noffer, the bay next east of the Causeway, the longest 
column is 42 feet; but the red ochre on which it lhes is not visible 
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at this spot, so that the layer may be a few feet thicker, and the 
columns a few feet longer. Where the layer is well developed, in the 
face of the cliff at Plaiskin, and at Bengore Head, it is not accessible 
for measurement by line and rule to ordinary visitors, nor even in 
favourable circumstances for trigonometrical measurement, from the 
perpetual agitation of the ocean on this coast. 

Basaltic columns occur in many other places in Antrim besides the 
Causeway; but they are chiefly confined to a zone, a mile or two 
wide along the north coast, between Ballyeastle and Portrush. They 
are to be found farther inland, but the surface is, for the most part, co 
vered with tillage or bog, and they are not visible. The ranges of 
pillars are found at various heights in the hillis, above the level of the 
sea. The following Table shows the localities of the chief groups of 
them, and the heights at which they occur in each place above sea 
level: 

Basaltie Pillars in various Localities. Height 
above Level. 

1. Islandmore Upper and Crossreagh; two ranges, one 
over the other, nearly half a mile long, running north 
and south, 31 miles north-east of Coleraine, . . 350 

2. Craigahulliar, 41 miles north-east of Coleraine, . 250 
3. Cloyfin, 3 miles north-east of Coleraine, . 
4. Toberdornan, or Dunmull, 5 miles north-east of Cole 

raine, . . . . - . . . . 434 
4. Ballyhome and lJrbalreagh, 6 miles nort-east of Cole 

raine, . . . . . . . . 436 
6. Ballytober, 7 miles north-east of Coleraine, . - 245 
7. Boneyclassagh, 4 mile east of Dunluce, . . . 319 
R. Bushmills, in the river banks at the town, . . 50 
9. Carnkirk, 2 miles north-east of Bushmills, . . 270 

10. Tonduff, one mile south of Bengore Head, and 3 miles 
north-east of Bushmills, . . . . . . 300 

11. Croaghmore, 5 miles east of Bushmills, and 1 mile 
south of Whitepark, . . . . . . 582 

12. Knocksoghey, half a mile east of Ballintoy, . . 578 
13. Glenstaghey, I mile east of Ballintoy, . . . 450 
14. Craiganee, 1 mile south-east of Ballintoy, . . 550 

15, Ballycastle, near the harbour, rudely columnar trap, 
columns three to six feet diameter, . . . . sea. 

16. Ballygally Head, 4 miles north of Lame, . . . sea. 

17. Black Head, 6 miles north-east of Carrickfergus, . 210 
18. White Head, 4 miles, north-east of Carrickfergus, . 80 
19. Shane's Castle, on the north shore of Lough Neagh, . 60 
20. Mouth of Glenavy River, 13 miles west of Belfast, 

near the shore of Lough Neagh, . . . . 60 

I shall give a few more illustrations of basaltic columns, in different 
conditions Fig. 8 is a view of a dyke of columnar trap, in brecciated 
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trap, at Boneyclassagh, half a mile east of Dunluce Castle, on the south 
side of the road. The columns are quarried, to be broken for the roads, 
being more easily got. The brecciated trap is softer and tougher, and 
is not so good as a road material, and is more difficult to quarry. The 
coluimns are about 6 feet long and 6 to 8 inches diameter. The whole 
columnar mass is like the upper arms of a fork; and though a junction 

was not exposed when I was there (August, 1858), I believe they join a 
few feet down. The right branch of the fork is composed of two 
separate dykes; the left only one. The columnar trap here appears to 
have been projected into the breccia, and to terminate in a rough, 
lenticular form. There is no ochre adjoining it, which would afford a 
facility for opening a crevice, when the rock was agitated. There 

must have been a violent rupture in the tough breccia. I suppose the 
two arms of this dyke to join below in the form of the letter Y. 

Fie. S. 

Whiun Dyke in brecciated Trap, at Boneyclassagh, near Dunluce. 

There is a peculiarly-shaped mass of trap at Ardihannon, on the 
east side of the little road that leads from the hotel down to the Giant's 
Causeway. The whole mass is intruded into the great layer of brec 
cia near the top of the cliff at the Causeway. The mass affects the 
columnar form ; but it is not columnar; it is more in the form of solid 

flag-like isheets, from six to twelve inches thick. The joint-s are smooth 
but uneven and irregular. At the right-hand side, looking up, it ap 
pears to be columnar. Towards the middle, the masses are bent, so 

that the two ends form an angle at the bend. This is the rudest of the 
masses, with any pretensions to articulation, which I ha-ve iseen on the 

north coast. This trap, like all the other columnar trap, is very fine 
prained, so as to give a conchoidal fracture, isimilarly to that in the 
columns at the Causeway. The place has the appearance of an attempt 

having been made by adventurous labourers to quarry some of the 
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stones; but this could not go far. There are 40 feet of brecciated trap, 
forming a very steep precipice over it, so that, if quarried to any extent, 
it should be excavated in the manner of a mine. The height of this 

mass is from eight to ten feet 
There is another example of rudely columnar trap at Ardihannon 

also, on the east side of the by-road leading from the hotel down to the 
Giant's Causeway. The columns are about two feet diameter, and 14 
to 16 feet long. It is in the same layer of breeciated trap as the last 
described, but lower down in the face of the cliffs. This dyke appears 
also to have been quarried for building to some extent. The face of the 

mass may be 40 or 60 feet long; and it thins out at the ends, so that 
the whole is of a rudely lenticular form. No side of a column is a 
plane, and no solid angle is on a straight line through. The columns 
are therefore irregular, and indicate perhaps a want of time in cooling 
to produce the regular articulation of the Causeway columns. In all 
the varieties of trap, it appears that the thin masses,, which are sup 
posed to have cooled the most rapidly, are the finest in the grain. The 
greenstone dykes of Donegal show this fact well. A very thin dyke is 
almost as fine-grained as coarse black glass. Dykes of pitchstone are 
often of this kind. Dykes 30 or 50 feet thick are very coarse-grained, 
and often show the white crystals (a component of the rock) like grains 
of oats in the black mass of the hornblende. 

Fig. 9. 

Columnar Basalt underlying the tabular Basalt at Craigahulliar. 

Fig. 9 is a sketch of a basaltic range of columns at Craigahullia.r, 
half a mile east of Ballywillin church. This is one of the most beauti 
ful colonnades that can be seen. It is under a mass of tabular basalt. 
The extent is 190 feet, presenting its faqade towards the north-north 
west. The pillars are from 16 to lB8 feet high; and the joints of 
which they are composed about a foot and a half'. Mfost of them are 
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five-sided. Others have four or six sides. They are remarkably so 
norous, giving out a inetallic sound when struck with a hammer. 

In the Island of Rathlin, the rocks are chalk and trap, similar to 
what those rocks are on the northern shore of Antrim, west of Bally 
castle. There are groups of columns in that island, too, but as they re 
semble those on the main land, I shall merely enumerate the localities. 

1. At Kenrammer (the fat Head), there are seven rows of pillars, one 
over the other in succesion, all nearly vertical, but none very regular; 
some were interlaced and mixed with others. 

2. At Thi-vigh (the side point), there is a sort of headland sloping 
down to the sea; it is covered with grass, but the section sideways 
exhibits two assemblages of square pillars not unlike those of Fair 
Head. The lower part of this group is formed of pillars the largest in 
dimensions; the upper ones those that are the best defined. 

3. Rue na Scarce, in the townland of Craigmacagan, presents another 
projecting joint of land, with areal causeway, im neatness hardly inferior 
to the Giant's Causeway itself; the pillars being almost vertical; the 
pavement is nearly horizontal. 

4. At Doon Point the rock is said to be tabular basalt, but I have 
seen a painting made of curved columns at that place, which was of a 
unique character. It was painted by Mr. George Davis, for Mr. Grif 
fith's lectures, and was many years in the Royal Dublin Society. 

5. Nearllshet Haven, on the south-east side of a hill, named Broagh 
mor na hoosid, there is a very elegant causeway. It is 460 yards long 
in a north-east direction, mounting over the top of the hilL The pillars 
are five and six-sided; the largest are from three feet to two feet eight 
inches in diameter. 

DIelocation8 on the North Coast. 

The northern coast of Antrim is much dislocated, but there is a 
peculiar facility of tracing the extent of the blocks into which it is 
divided by means of the white chalk abutting against, or covered by the 
black basalt at the junctions, which can be seen for miles distant; also 
the trap, which is columnar, is easily separated by the eye from that 

which is not, and in this way every block on the coast can be dis 
tinguished. These blocks are mostly separated from each other by 
vertical joints or cracks: whether these great cracks were produced at 
the time of the upheaval of the land or not, we do not know. The chalk 
on the shore for the most part affects a level position; some of the blocks 
are pushed up higher than others. To show this more satisfactorily, I 
give approximate measurements of the alternate divisions of chalk and 
trap as they appear on the shore, and the length of each block in miles 
and furlongs. 

Miles. Furigs. 

From Portrush to the white rocks, is a sandy beach, 
probably resting on chalk, . . . . 1 6j 

1. Chalk cliffs to the barrack wall, west of Dunluce 
Castle, I. . . . . . . 1 0 
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Miles. FuiIgs. 

2. Trap from DJunluce Castle to the Bushfoot, . . 2 0 
3. Chalk, east of the Bushfoot, . . . . 0 3 

This chalk rises like a flat segment, and dips 
under the trap east and west. 

4. Trap from Blackrock to Port Bradan,. . . 4 7 
This trap includes the Giant's Causeway, and 

gives a view of all the columnar layers about Ben 
gore Head, which form a great arch, as already 
described. 

5. Chalk from Port B3radan to Port Campley, . 1 7 
The western junction of this chalk with the 

trap is a vertical fault. On the east the chalk 
dips under the trap. In this division the chalk 
of Whitepark is all elevated in the form of a great 
arch; its base line in the middle is about 100 
feet over sea level, but the lias and inferior 
rocks uinder it are mostly covered with sand. 

6. Trap from Port Campley to Boheeshane Bay, . 0 34 
This trap is a protruded mass. It has chalk 

on the west, south, and east of it, and reaches 
only a short way inland. 

7. Chalk from Boheeshane Bay to near Carrickarede,. 1 0 
The junctions with this chalk are complicated. 

8. Trap from near Carrickarede to the Giant's Glen, 0 5 i 
9. Chalk from the Giant's Glen to Portmore, . . 0 4 

This chalk has trap on top, and it dips both 
east and west under it. 

10. Trap from Portmore to Doney Gregor, . . 1 4 
A triangle of chalk is included in this division. 

About the middle of it, at Kenbane Head, there 
are one or two large masses of chalk caught 
up in the trap and separated from the parent 
rock; one of these is described at page 287. 

11. Trap from Doney Gregor to Ballycastle, on the 
top of the cliff, . . . . . . 1 7 

Rather more than half way in this division the 
chalk rises from the water, forming a white flat 
segment, which ascends in the middle to half the 
height of the cliff. The base line of this arch 
is about three furlongs. 

At Ballyeastle is the line of separation between the great field of 
trap rocks, at the surface on the west, and the coal-measures along the 
shore to the east. This change appears to have been produced by one 
of those faults on the great scales which I have been just describing. 
The line of this fault is nearly north and south. It is in the stream 
at Ballyeastle, which comes down from Cape Castle, along the west side 
of Knocklayd mountain. This stream seems to be the seat of it. In 
the fault there is a downthrow to the west of the coal-measures, chalk, 
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trap, and all, of about 800 feet, there being that difference of elevation 
between the bed of chalk on the west brow of Knocklayd and at the 
quarries at Ballyeastle. Southwards from Cape Castle stream, this line 
passes a little to the east of Armoy Church, and on towards Clogh mills. 
The east side of the line of the valley seems here for some miles to indi 
cate its position, as chalk and trap occur on the west side at Balleny, 
Limehill, Corkey, &c., &c. 

Of the Ages of Igneous Rocks.-Sir Richard Griffith says in the 
"Dublin Geological Journal," vol. i, p. 155: "lt has been loiig known 
that granite, sienite, and traps are of different ages." On close exa 

mination of the great trap district of Antrim, he thinks that that district 
has been the theatre of eight distinct epochs, and he gives the result of 
his observations in an ascending order, as follows : 

1. Granite. 6. Cushendall porphyry. 
2. Sienitet 7. Intruded mountain masses 
3. Lower tabular trap. i of trap. 
4. Sandy Brae porphyry. 8. Trap dykes. 
5. -Upper tabular trap. 

The succession of some of these is very clear, and cannot be mistakeni. 
On such of them as are obscure he appears to me to have come in some 
cases to very doubtful conclqsions, and in some to positively erroneous 
ones. 

To begin with the granite, the rock which Sir Richard calls by that 
name, occurs on the shore at Castlepark, half a mile north-east of 
Cushendun. He says,* " It is of a brownish red colour, containing 
large crystals of glassy felspar." Again, " Its general structure is por 
phyritic, and occasionally the crystals of brownish red felspar are large 
and beautiful. At Ardsillach, a mile north-west of the same place, there 
is a mass of it about 50 feet thick, intruded between, and parallel with, 
the beds of mica slate, as a sabordinate rock. If this reddish rock oc 
casionally assumes the character of a porphyry, it cannot be called a true 
granite. In fact it very closely resembles the felspar trap of the veins on 
the coast between Cushendun and Murlogh Bay, in colour, and every 
thing except the mica. I believe them to be all the same rock which has 
been protruded through the mica slate on this coast, and which, when it 
occurs in larger masses than uisual, has mica developed as well as large 
crystals of glassy felspar. If these views be correct, it is newer than 
the chalk, for the red felspar trap veins penetrate that rock at Tor 

Escort, near Murlogh Bay. The pebbles of red granite got in the new 
red sandstone conglomerate at Red Bay, and brought forward as proof 
of its age, may have had another source. True granite of a very red 
colour occurs for several square miles about Rathfriland, in the county 
of Down. 

He places the Sandy Brae porphyry between the lower and upper 
tabular traps, and the equivalent of the red ochre, on the coast at Ben 

* "Dublin Geological Journal," vol. i., p. 156. 
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gore Head. Now, the red ochire beds at Bengore Head have many 
hundred feet in thickness of various kinds of traps over them-amor 
phous, columnar, brecciated. The Sandy Brae porphyry has no rock 
over it at all, nor does it appear that it was ever wholly covered over 

with the trap of the country since its protrusion; on the contrary, on 
examining the country round its margin, it appears much more likely 
that it was protruded immediately after the basalt, and is probably of 
the same or the next age to Sleamish mountain, six miles northward 
from it, which is newer than all the traps except the dykes. 

Making the Cushendall porphyry more recent than the tabular trap 
seems erroneous, because the new red sandstone on the shore, at the 
coast-guard station, at Ballisk, near Cushendall, contains in the con 
glomerate of its base abundance of pebbles and stones of the adjacent 
Cushendall porphyry-a proof that the porphyry is older. As the new 
red sandstone of Red Bay is older than the lias, the chalk, the tabular 
trap and all, it follows that the Cushendall porphyry must be older than 
the tabular trap, which is itself newer than the chalk, and rests on it. 

The sienite of Antrim appears to be put into too old a class in the 
antiquity of the igneous rocks. Three veins of reddish-brown sienite 
are seen in the Goodland cliff, near Murlogh Bay, and ascend to the top 
of that rock, and penetrate the overlaying chalk at West Tor. This, I 
consider the same rock, as the so-called granite. It is probably contem 
poraneous with all the dykes of sienite which penetrate the mica slate 
along the shore from Cushendun to Murlogh Bay. There does not appear 
to be any good reason for putting this sienite, which is newer than the 
chalk, into an older class than the Cushendall porphyry, which was cer 
tainly anterior to it. 

This Antrim sienite appears to me to be in colour, grain, and com 
position, identical with numerous dykes of red felspar trap, which occur 
in the country between Loch Kathrine and Loch Lomond, in Scot 
land. 

Wh in Dykes. 

The subject of whin dykes demands a few observations. Lyell, in 
his " Principles of Geology," vol. i., p. 364, describes a fissure on the 
flank of Etna, between the plains of St. Leo and a mile from the summit, 
at the commencementof the great eruption of 1669. The cleft was twelve 

miles long, and six feet broad, and was open to the surface. The fissure 
gave out a vivid light, from which he, with great probability, concludes 
that it was filled to a certain height with incandescent lava. After the 
formation of this, five other fissures were produced, and emitted sounds 
heard at a distance of forty miles. 

Our whin dykes appear to be generally like the fissures above de 
scribed-they are mostly vertical, but they are sometimes found sloping, 
and sometimes horizontal-having been injected between the level beds 
of sedimentary rocks. Instances of this kind occur at the Scrabo sand 

B. I. A. PrOC.-YOL. I. 2 u 
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stone quarries, near Belfast, and at the Carlingford limestone quarries; 
they are sometimes composed of a mass of trap of one kind. The trap in 

every dyke is modified in grain, according to the time occupied in cooling. 

Narrow dykes are the finest grained; they are often composed of pitch 
stone, or of rock closely allied to it. The cooliing itself was also probably 

modified by the temperature of the rock into which the melted trap was 

injected. Dykes sometimes show a material difference between their 

middle parts and their sides, both in composition and colour. The 

change, too, is not gradual, but in steps, each step being like a separate 

wall, and remarkably persistent in its width. Some dykes are composed 

of thiee, or four, or five such divisions. Those walls appear each to 

have been a separate projection, and one to have been cooled and 

hardened before a second was injected, the whole forming a compound 

dyke. After the first fissure was made, filed, and hardened, new sub 

terranean force was generated below, and new fluid matter made ready 

to be protruded. The side of an old fissure was again more easily pene 

trated than a new one opened, perhaps through some miles in thickness 

of rock. 
Dr. Richardson has drawn up a careful account of fourteen whin 

dykes on the north coast of Antrim, between Portrush and Port Coon, 

which is printed in Dubourdieu's Statistical Surveyof the county Antrim, 

p. 68, Appendix. Whoever follows Dr. Richardson can add but little to 

his clear and accurate descriptions. He found one dyke at the Giant's 

Causeway twenty feet thick; one at Port na Spania, twelve feet. At 

the west end of the white rocks, near Portrush, he saw one an inch and 

a-half wide; another only half an inch. All the dykes on the coast are 

between these extremes of thickness, and the usual range is from three 

to twelve feet. Vertical whin dykes, which are the usual kind here 

are mostly composed of horizontal prisms or columns. These prisms 

are sometimes three or four feet in diameter; and the thick prisms 

are again subdivided into smaller ones of three or four inches in diameter, 

or one inch, or half an inch. 
In the "Transactions of the Geological Society of London," vol. 

iii., Dr. Berger gives some features of the whin dykes in the Ballyeastle 

collieries, which I have partly described in the account of the coal 

measures, p.246. Those are chiefly-l,the Saltpans dyke is 8 yadts wide; 

2, the north star dyke is 8 yards wide; it has often been cut through 

in working the collieries; it does not shift the coal, but has reduced it 

to cinders for 9 feet on each side; 3, Carrickmore dyke rises 30 feet 

over water; it is about 12 feet wide, but irregular. The rocks in con 

tact with it are black shale on one side, and white sandstone on the 

other, showing a downthrow of the strata. These rocks are altered at 

the contact-the black shale into flinty slate, and the sandstone changed 

from red to white. At 15 yards from the dyke the alteration ceases. 

Within the colliery the coal is altered to cinders. and was only used for 

burning lime. There are other unimportant thinner whin dykes here, 

and some slips, which throw the strata up or down. These shifts are 

described in the account of the coal-measures. 
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On the shore, a little to the west of the pier at Ballyeastle, a sin 
gular vein occurs in the chalk, which there forms the lower portion 
of a cliff, capped with basalt. The basalt immediately over the chalk 
approaches to the character of wacke. The vein in question is cal 
careous, but includes imbedded balls of wack6e, to the presence of which 
the difference of its charactera from those of the chalk that it traverses 

may, perhaps, be attributed. The limestone forming the vein is com 
pact, breaking.spontaneously into parallelopipeds, the greater side of 
which is perpendicular to the direction of the vein. The width of this 
vein or dyke is 17 feet. It contains about nine-tenths of calcareous 
matter, with some clay, and specks of bright mica. 

There are a few whin dykes in the coal-measures at Murlogh Bay; 
two at the upper end of Cloughlass glen, Station No. 22. A large pro 
trusion of columnar trap at Ballgalley Head, three miles north of 

Larne, which tilts up the beds of chalk on the south side of it to a ver 
tical position. Another large dyke, or perhaps a continuation of the 

Ballygalley protrusion, occurs at Ballygawn, two miles further N.W. 
This dyke is 60 yards wide, cuts through the chalk, and alters it for 60 
feet on each side, so that when struck with a hammer it falls into 
sand. 

Carrickfergus castle stands on a large trap dyke. There are about 
seventeen dykes between Carrickfergus and Belfast, on the western 
shore of the Lough; eight at Cultra on the south shore; four or six at 
Cave-hill, and Ballysillan; five or six more at Allan's ravine and 
Ballymoney (Fig. 2); eight at Aughnahough (Station No. 3, Fig. 1); 
and half a dozen at Balmer's glen and Moira, already noticed at those 
stations. I consider that describing these several dykes more in detail 

would be tedious, and would lead to no useful result. 
Whin dykes, and the rocks they traverse, have not undergone any 

modem disturbance beyond superficial abrasion, but they remain in the 
same situation as at the remote period at which they were formed. 

Fig. 10 is a sectional sketch, to represent the position of the 
rocks at Portrush, and at the Skerries Islands near it. These rocks, 
about the year 1790, were the theme of much controversy between the 
geological parties of that time. Fossils were found in a hard, black, 
fine-grained rock here, which very much resembled some varieties of 
trap; and from this it was said the trap contained fossils by one party; 
this was as stoutly denied by the other. 

The masses 4 4, are greenstone dykes, which are parallel to the 
bedding of the lias, and most probably are emanations from the Port 
rush mass, which by force from below were projected into the beds of 
the lias, and came to the surface at d d, immediately under a a, 
beds of soft has clay, which are usualy full of the fossils of that rock. 

The lias clay at a a, where it is in contact with the green 
stone, instead of being a soft bluish-gray clayey rock, as it occurs 
in ordinary cases, is converted into a very hard, black, close-grained 
silicious rock, wholly different in lithological character from the ordi 
nary aspect it assumes. This change is supposed to have been effected 
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by the great heat of the incandescent greenstone in contact with it. 
The fossils, however, retain their forms, and can be recognised in the 
altered hard rock. 

Fig. to. 

Section showing the protrusion of Greenstonie into beds of Lias at 
Skerries, near Portrush. 

a,1 the crystalline greenstone which underlies it. 
b, represents the Iias wit h its cl ays, shales, and limest ones, which occur i n 

the bay east of Portrush. 

By this explanation it can be understood how the fossils founid in 
the altered lias were considered to be found in trap. Thousands of am 

monites may be seen in this black flinty rock immediately east of the 
greenstone protrusion of Portrush, where a thin layer of altered lias 
clay reposes on it at high-water mark. Besides the fossils, those 
Skerries protrulsions show how a horizontal dyke, or onle nearly so, 
may be thrown out from a melted mass of greenstone into other strata. 

Li1pzite, or Wood Coal. 
In Dobourdieu's Statistical Survey of the County of Antrim he 

gives, at page 87, a letter from Rev. Robert Trail, on wood coal. 7f his 
subject is one that should not be passed over in the geology of Antriml; 
and as my own experience in matters of detail of this kind is not ex 
tensive, I shall quote Mr. Trail's letter, which appears to me to be all 
an inquiring mind could desire. He lived upon the spot, he quarried 
the coal, and burned it, and he was able to describe the details regard 
ing it. HIe says-" In most places where I have observed this sub 
stance, columns of basalt are placed over it. In my own quarry on 
the glebe it is to be found underneath twenty feet of solid rocks in a 
compressed state, or flattened appearance; the outward edges, however, 
have preserved, in many instances, a degree of roundness, and I have 
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heard of some pieces being got perfectly round, as in their original 
shape. The bark and knots are quite distinct, and you may reckon 
the rings of its annual growth. I have even seen the roots of the trees, 
and distinctly traced the ramifications, where they were not covered 

with basalt, and could readily perceive that they had been laid down 
by some force pressing against them, precisely like trees blown down 
by a storm. Those roots were visible on the west side, and the trees 
must have fallen with their heads towards the east. I can also relate, 
with tolerable certainty, that all this substance has been fir trees; 
there may be some ot a different species; because, where the weight has 
been greater, the substance becomes harder, and more nearly resem 
bling coal, and of course not to be so accurately distinguished. It 
will not answer for the forge, as it will neither bear the bellows nor 
stirring. In this country it is known by the name of wooden coal, and 

when other fuiel cannot be had, it proves a useful substitute. For 
an entire winter I used it; the smell is unpleasant, nearly resembling 
that which arises from the burning of a rotten stick. It is also used in 
burning lime, but from the quanitity of ashes which mix with the lime, 
it makes bad mortar, though good manure. It was first brought into 
notice by Mr. Alexander Stewart, about sixty years ago (1750), who 
had been informed that the appearance of it indicated good coal be 
neath. Some search having been made at a place called Kiltymorris, 
near the centre of the county, in consequence of the appearance of this 
wooden coal, was so far unsuccessful that no other kind was found. 
I have to add that it was first discovered in the face of the hill above 

Ballintoy, and from its having been found useful, attempts were sue 
cessfully made to find it elsewhere; but I have not heard of any being 
found to the east of Ballintoy town. On the west side, however, par 
ticularly in the townland of Limincogh, it is got in great abundance. 

Unfortunately, both there and in Ballintoy the pits happened to take 
fire, and the latter place continued burning for several years. Various 
attempts were made to extinguish it, but all proved fruitless; and 
finally it was smothered by the faling in of the superincumbent mass. 
This fossil wood is generally found in veins; where these are of the 
least thickness, the appearance of the wood is most distinct. These 
veins are from two inches to four or five feet thick, and universally 
run from east to west." 

Mr. Dubordieu continues: I-" On the eastern shore of Lough Neagh 
it has also been met with, near Portmore, in large masses. It is there 
known by the name of black wood." Two beds, each five feet thick, 
and a third stratum, nine feet thick, at the depth of eighty yards, and 
eighteen inches more, were penetrated in the fourth stratum; but, not 
having sufficient length of rods, it was given up. Also between Bal 
linderry and Crumlin, on-the same shore, Mr. French was at a great 
expense on the first stratum, which was thirty inches thick at the end 
of the level or drive. 

A very curious circumstance has lately been observed at Bengore 
Head respecting this fossil wood. A considerable stratum is found 
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between two rows of pillars. It is in a place very difficult of access, 
but the fact, I believe, is so. What an exhaustless source of specula 
tion and conjecture does this furnish to geologists. 

Lignite is got in the cliff over the Giant's Causeway, in the mixed 
or brecciated layer, between the two columnar layers at that place. 
The guides show its position. It is from six to eight feet thick. It is 
accompanied by wacke in thin beds, which alternate with it. 

Doctor Scouler has done good service on this part of my subject in 
the south-west part of the county, in the vicinity of tough Neagh. Ie 
first quotes from a work by Barton,* entitled " Lectures on the Natural 
History of Lough Neagh, 1757 ": 

" At a place called Ahaness, which is nearly opposite Ram's Island, 
and not far from Glenavy Waterfoot, the silicified wood is found in a 
bed of lignite, which is covered by a stratum of clay. At this locality 
there is a bank on the shores of the lake twelve feet high, and ninety 
feet distant from the water. Under the following section was obtained 
by digging:-," The upper stratum is a bed of red clay, three feet deep; 
the second, a bed of blue clay, four feet deep; the third was a stratum 
of black wood, four feet in thickness, which reposes on another stratum 
of clay. This stratum of wood is of one uniform mass, and capable of 
being cut with a spade. Sometimes the wood will not easily break. 
In that case it requires the aid of some other tool to separate it from 
the mass, and may, if properly done, afford a block of two, three, or 
four hundred pounds, which, being carefully examined, is found to 
consist more or less of stone." To Barton, therefore, the merit is due 
of being the first to ascertain the relation of the silicified wood to the 
lignite. 

At Ahaness, Dr. Scouler himself employed a man in digging till he 
obtained specimens of both kinds of wood. The lignite, he says 
(p. 236), "consists of portions of stems and branches of trees, but no 
roots were observed; but, from the circumstance that many of the 
specimens still retain their bark, it is probable that thev have suffered 
no lengthened transportation. The wood splits readily in the direction 
of its fibres; while in the transverse direction it is broken, so as to 
display a smooth surface, as if it had been cut by some instrument. 
This is probably the result of some concretionary arrangement, which 
has taken place subsequently to the deposition of the wood, and which 
appears more perfectly in the older and more altered coals of the car 
boniferous epoch. This lignite is also sometimes studded over with 
little crusts of calcareous matter, which have also penetrated the sub 
stance of the wood, forming small veins. This change is probably 
posterior to the silicifying process, and is perhaps at present in pro 
gress. 

"1 Like the analogous deposit at Verner's Bridge, the depth and 
extent of the ligniferous bed has not been ascertained, but must be 

* "Journal of the Geological Society of Dublin," vol. i., p. 235. 
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very great. Donald Stuart, who examined this part of the country, 
under the direction of the Royal Dublin Society, states that a fruitless 
search for coal was made in this quarter, at Portmore. They bored 
through two beds of coal, or what is called black wood, twenty-five feet 
thick each, and a third stratum, nine feet thick, and eighty yards 
deep. They bored eighteen inches deep, into a fourth stratum, having 
no more rods to go deeper." 

If we travel along the shores of Lough Neagh, from Cranfield, on 
the north, to the parish of Seago, in Armagh, on the south, we observe 
the silicified wood at the mouth of the Glenavy river; thence, three 

miles inland, at the village of Glenavy. We also find it in the Crumlin 
River, at an equal distance from the lake; also, at Langford.Lodge; 
and again, in rolled pieces at the mouth of the Main river, near 
Shane's Castle. 

It may be necessary to give some account of those fossil woods, 
and to ascertain the class of vegetables to which they belong. It has 
been already stated that they are found in two varieties of position; in 
the first they are associated with the lignites, under beds of clay; in 
the second they appear nearer the surface, in accumulation of trans 
ported matter. In the first position they are of a dark colour, and 
scarcely distinguishable by the eye from the ordinary lignite. When 

more mlinutely examined, they are found in some cases to consist of a 
uniform mixture of carbonaceous and silicious matter; and when in 
this state are very apt to be neglected, as it is difficult to detect their 

woody texture; in other cases, even the layers of growth can be easily 
observed. Very frequently layers of woody matter still exist amid the 
silicious substance, and, in that case, the two can be easily separated. 
All the specimens split readily, in the direction of the fibres of the 
wood. They are frequently covered on the surface with minute but 
distinct crystals of quartz, which also penetrate their fissures. More 
rarely, a thin coating of chalcedony has been observed. From these 
circumstances it appears improbable that they could ever have been 
transported; for exposure to the weather whitens them, by removing 
the carbonaceous matter; and, as they are usually angular, and have 
portions of wood adhering to them, or are studded over with crystals, 
they cannot have been exposed to attrition. 

When found in the superficial alluvium, if long exposed, they are 
usually of a looser texture, from the loss of woody matters. Their 
colour, from the same circumstance, is white, and hence the notion 
that they were specimens of petrified holly. Nothing is more common 
than to find specimens which are black internally and white at the 
surface; and any black specimen may be whitened by burning. It is 
in this state that most of the specimens are found, either when casually 
turning up the soil, or in the courses of streams. 

The specimens vary in size; sometimes weighing nearly a ton, as 
in the splendid specimen preserved at Langford Lodge. They are also 
very abundant in some places. I have seen a great number of fine 
specimens in a garden in the village of Glenavy. 
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LOCALITIES OP MINERALS IN ANTRIM. 

.Albite is found in distinct crystals, imbedded in greenstone por 
phyry at Ballyeastle. 

Analcime is common in the cavities of the trap and basaltic rocks, 
as at the Giant's Causeway; in small transparent crystals; at Dunluce 

Castle; O'Hara's Rocks, near Port Stewart, where it is plentiful, lining 
fissures, and forming nodules in amygdaloid. It is studded with pyra 

midal crystals of yellow Calcite at Glenarm; at Doon Point, in Rathlin 
Isle, in fine white translucent crystals with Jiesotype (see also, under 
Faroelite and Gmelinite). Plentiful at Layd, at Tickmacrevan, and at 
Deer Park, Glenarm. 

Antrimolite is found at Ballintoy, snowy white, investing pyrami 
dal crystals of yellow, Calcite or disposed on Chabasite, in the cavities of 
amygdaloid; sometimes studded with rhombs of brown Calcite. It is 
found at Bengore Head, and also at the Causeway, in a simliar rock 
(see also Arragonite.) 

Apatite occurs, yellowish white, in doubly-terminated six-sided 
prisms, in a basaltic dyke near Kilroot. 

Apophyllite occurs at Ballintoy in soft wacke6, in four-sided pyramids, 
sometimes truncated, of a yeHowish white or greenish colour, disposed 
on Stilbite; at Portrush, in small, perfectly transparent crystals of the 
primary form, with fe8ole, in cavities of the augitic rock; also in large 
crystals, white or slightly translucent, near Portrush; at Agnew's 
Hill, five miles west of Lane, in forms similar to those met with at 
Portrush; also at Island Magee. 

Arrayonite occurs at Ballintoy, associated with Antrimolite, of a fine 
oil green colour, radiated; occasionally at Portrush, and at the Giant's 
Causeway. 

Auqite occurs in large distinct orystals of black and greenish-black 
colour, in the cavities of the black augitic rock at Portrush, coated by 
and associated with leeole, also at Fair Head; at Agnew's-hill, near 
Larne; at Tor Head, Cushendun (see also Olivine). 

Brewsterite is found coating cavities in amygdaloidal rocks at the 
Giant's Causeway. 

Calcite is found at Ballintoy, with Antrimolite, and at the Giant's 
Causeway, of a rich honey-yellow, or orange colour, highly translucent, 
sometimes locally called sugar-candy; at Tickmacrevan, in large Crys 
talline masses, in chalk, often replacing and taking the form of the 
flints; at Portstewart, in aggregated rhombohedral crystals, with a pe 
culiar oily lustre (see also underAnalcine, CAabasite,Natrolite). Through 
out the trap districte of Ireland, veins of Calcite, generally of a yellow 
colour, are common. 

Chaba8ite.-This mineral occurs at the Causeway, along with Stil 
bite, in fine white translucent crystals, and in amygdaloid at Ballintoy, 
(see also Antrimolite, Rhodalite). The best specimens from Portrush are 
of considerable size and transparent; near the Ball, in Rathlin Island, 

with crystals of Caic-spar; at Island Magee, near Larne, of a light-red 
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ferrugmous amygdaloid, at Sallagh Braes, near Lane; in amygdaloid, 
at Portstewart. 

Chalcedony is found on the coast near Ballycastle; at Knocklayd; 
and on the shores of Lough Neagh (see also under Chloropheite). 

Cliorophazie is found in thj crusts in Chalcedony in Antrim; and 
in small botryoidal groups in vesicular trap at Downhill. 

Chrysotite oceurs in smaU crystals in the crystalline traps of the 
Causeway; they are occasionally observed al along the basatic range. 

Cordierite is found in the Island of Rathlin. 
Dolomite.-At Ballygawn, three miles north-west of Ballygally 

Htead, below Larne, in Antrim. Here it appears to be altered chalk. 
It is in contact with a large whin dyke. 

Doranite is found in basalt two miles west of Carrickfergus. 
Bpidote is got in veins at Fair Head, with quartz, fluor, and pink 

felspar. It is granular, and forms veins in the horublendic rock at 
Tieveragh-hill, near Cushend. 

Earoelite occurs in greenstone at Portrush; at Aew's Hill, west 
of Larne; at the north-west of Rathlin Island, in distinct globules, 
and in mamillary coatings, associated with transparent Anakime, and 

Mesolite, at Black Cave, near Larne (see Itesok). 
Feispar.- rarolite, a greeiash to a darkish-green rock, containimng 

disseminated spherules, white or greenish-white, having the nature of 
felspar, is found in this county. Rhyacolite, common in trachytic por. 
phyry in distinct crystals, is also found. 

Gmelinite occurs at Portrush in large and nearly opaqie crystal, of a 
greenish-white colour; but is not common there. At the Little Deerpark, 
Glenarm, in greenstone, in very distinct and perfect crystalo, white 
and transparent, At Island Magee, where it is very commqn, i the 
cavities of the trap rocks, the crystals are eommonly small, but measure 
occasionally half an inch across. In colour, they range from straw, 
yellow to deep flesh-red, and vary from opaque to transparent. They 
are sften associated with small pinkish crystals of Philipsite, ,nd 

with Mesotype and Analoime. At Lane Glen and Black Read, near 
Larme, in large crystals, of a pale flesh-colour, and nearly transparent. 

Green earth is found in the trap and amygdaloidal rocks of Antrim. 
It is common, lining the cavities in amygdaloid, 

Gypsum is found at Kilroot, near Carrickfergus, in large transparent 
and aggregated crystals, over the salt bed at that place. Fibrouss 
Gypsu;m, or Satin Spar, occurs in the valley of the Forth, near Belst, 

ifarmatome is found in basalt at the Giant's Causeway. 
Harringtonite, or amorphous fesolite, is found in veins half an inch 

thick, in fine-gained greenstone, at Portsh and at the Skerries; 
at Island Magee; at Agnew's Hill, five miles west of Lane. 

Jlmatite, red, compact, fibrous and botryoidal, occurs in Bole, at 
Ballintoy; similarly at Rathlin Island. 

Jjeulandite occurs at Portrush, in cavities in greenstone, and in trap; 
at the Giant's Causeway, Well crystallized; at Ballintoy, with Stilbite; 
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in small crystals of an olive brown, remarkable for their lustre, in por 
phyry, at Sandy Braes. 

Hydrophane, of a brownish-white colour, occurs in amygdaloid, near 
the Giant's Causeway; and at Crossreagh, parish of Ballywilin. 

Jasper, in the porphyry, on the shore near Cushendall. 
Laumonite is found at Lame; at Portrash rarely ; at Ballintoy, 

with Stilbite. 
Levyne occurs at Little Deerpark, Glenarm, in smaRl distinct 

translucent crystals; in trap, with fesotype; at Island Magee, of a 
yellowish-white, or pale flesh-colour. 

Lignite (see p. 320 et seq.). Also in Rathlin Island. 
Lithomarge, of greenish-white colour, highly indurated, is found in 

masses in the trap rocks at Dunluce; also at Port Bradden; at Balmin 
toy; and at Sallagh Braes, near Lare. 

Magnetite, or Magnetic iron ore, is found in amygdaloid at Island 
Magee, and the Isle of Muck, near it. 

Aesole-Farbelite (see also Apophyllite, Augite). 
Jesolite is found in fine acieular crystals at the Giant's Causeway 

(see also under Far6elite). 
Mesotype (see under Anateime, Gmelinite, Levyne.) 
Aicaceous Iron Ore is got at Island Magee in crystals and tables, dis 

seminated through, and forming irregular strings or veins in claystone. 
Natrolite occurs at Carucastle; at the Little Deerpark, with Cal 

cite in trap, and in delicate silky crystals in amygdaloidal claystone; 
occasionally at the Causeway; at Ardihannon Cove; at Portrush; at 
Little IDeerpark, snow-white, sometimes brownish-white; at Island 
Magee, near Laame, in fine crystals, and radiating masses; at the Cave 
Hill, Belfast, fibrous and compact, of a pale-red colour in trap. 

Octahedral Iron Ore is got at Isle of Muck, of a fine black colour; 
on exposure becoming coated with peroxide of iron, frequently with a 
tempered steel tarnish. It is got in small, but perfect octahedrons; 
also in rhombic dodecahedrons. 

Obsidian is fouad at Sandy Braes. It occurs of velvet-black colour, 
in the vesicular cavities of fine-grained greenstone at the Causeway, 
but is rare; also occasionally at Craigahulliar, near Portrusb. 

Olivine.-Got in basalt and trap near the Giant's Causeway, of an 
olive-green colour and brownish, disseminated, and in small crystalline 
masses; with Augite, at Fairhead, in small grains; in trap, at3allintoy ; 
at Agnew's Hill, partially decomposed, and possessing a semi-metallic 
lustre; at White House, near Belfast, of a fine cherry-red colour, and 
translucent, and in large crystalline concretions in the trap of Island 

Magee. 
* Onyx occurs at the Causeway, in amydgdaloid; on Rathlin Island, 

striped white and yellowish-brown. 
Opal is found at the Causeway; in Rathlin Island; at Crossreagh, 

near Coleraine; at Sandy Braes it is abundant in the pitchstone por 
phyry, generally opaque and white; also, yellow, or reddish-yellow, 
and highly translucent. 
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Pitch8tone occus at Sandy Braes, accompanied by Pearldone. 

Phillzpsite occurs in greyish white translucent crystals at the 
Causeway in small flesh-red crystals, with Gmelinite, coating the 
cavities of reddish-coloured earthy amygdaloid at Island Magee (see 

(Gmelinite). The Phillipsite here always forms the coating next the 
matrix. 

.Rhodalite is found associated with Chabasite and calcic carbonate, in 
the cavities of amygdaloid, at Ballintoy, and at the Causeway. 

Quartz is got in Knocklayd Mountain, near Ballyeastle; at Divis, 
near Belfast, in colourless crystals. At Dungiven was found a large 
crystal, now in the possession of Mr. Ogilby, weighing nearly ninety 
pounds. 

Rock Salt is found at Duncrue, near Carrickfergus (see p. 262). 

Soporite, or Soap8tone..-A soft variety which hardens on exposure, 
occurs m the amygdaloid rocks of Antrim, generally in nodules of a 
grey, yellow, or brown colour. 

Specular Iron is got in the Isle of Magee, near Lame. 
Stilbite occurs with Chaba8ite in geodes at the Causeway; at Balmin 

toy, cream-coloured in sheaf-like aggregations, occasionally finely crys 
tallized with Heulandite; at Portrush, aggregated white and globular; 
at Bengore Head, in small white crystals, with Apophyllite; at Bruce's 

Castle, Rathlin Island, in drusy cavities in greenstone; at Dunluce 

Castle. (See also under Apo.phyllite, Chabasite, Ueulandite, and Lau. 
monite.) 

Sulphate of Alumina occurs as an efflorescence in the lias shales at 

Ballintoy. 
Talc is found near the Causeway; near Dunluce Castle it is dendritic, 

opal white, and pale green. 
Thom8onite, got occasionally near the Giant's Causeway; at Island 

Magee; at the Ball, in Ratblin Island, on transparent Analcime. 

Websterite oceurs near Portrush, in thin seams and earthy in the 

fissures of the greenstone on Calcite. 
Wollatonite of Thomson. Small tufts of this mineral have been 

found at Portrash, accompanying Shlbite in greenstone. 

XXI.-ON THIE INSCRIBED CAVERN AT LOUGH: NAcLOYrnr, PARISH OF 

30oEoE, COIUNTY OF FIEn1ANAGu. By W. F. WAnmii, Esq. 

[Read May 25, 1868.] 

THE lonely and picturesque " tarn" marked upon the Ordnance maps 
as tough Nacloyduff-the "1 Lake of the Dark Cavern or Digging" 
lies in the midst of a desolate, heath-clad highland, which extends 

over a considerable portion of northern Fermanagh. In its immediate 

neighbourhood, and for some miles around, there is no trace of cultiva 

lion, ancient or modern. All that meets the eye is heather, rock, and 

bog, interspersed with irregular patches of rank grass, moss, or rushes, 
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